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ABSTRACT
' This teachinag guide and student workbook for a
157-hour course in *extile and sewiny instruz*ion is one of a namber
of military-developed curriculum packages selected for adaptation to
vocational instruction and curriculum development in a civilian
setting. The tweive lessons include textile terminology, hand ani
machine-sevn seams, and opera*ion anl maiatenance of sewing machines.
Parachutes and flijht clothinrg are used as examples for study ir the
instructional materials. The plan of instruction, which suggests
nusber of hours >f class time devoted to each objective, is diviied
into three blocks with sepagate +itlas, Blctk I, Sewing Principles
and Lightwveight Sewing Hacﬁ§g§%L/bonqists of seven lessons: Textile
Terminology (2 hours), Hand fi Seams (6 hours), Hardware
Installation (2 hours), Operation/Mainteanance of Class 31 Sewing
Machine (22 hours), Machine Sewn Seams (19 hours),
Identification/Construction/Maintenance of Personnel/Organizatiosaal
Clothiny (23 hours), and Technical Order Diagram and Blueprint
Interpretation (¢ hours). Rlock 2, Textile Fabricatiorn and Mediaa
Weight Sewing Machines, contains three lessons: Operation and
Maintanarce of Class 111 Sewina Machines (27 hours), Pattern Design
and Layout (5 hours). Block 3, Parachute Systems Repair and Spacial
Seving Machines, consists of two lessons: Personnel Parachute Repair
. Using Class 31 Seaw.ng Machine (16 hours) and Operation and
tiaintenance of Class 7 Sewina Hach*na (6 hours).. Instructor materials
. include criterion objectives and list of support matérials needei.
The student study guides/vorkbooks parallel this plan of instruction
and contain objectives, information (text) ard exercises. (FPilams
referenced are not provided.) (HBKDJ;
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This military te~hnical training course hss been selected and adapted by
The Center for Vocational Education for "Trial Implesentation of a Model System
to Provide Military Curriculum Materials for Use in Vocstional and Technical
Education,” a project sponsored by the Bureau of Occupational and Adult Education,
U.S. Department of Health, Education, and Welfare. -
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MILITARY CURRICULUM MATERIALS

The military-developed curriculum materials in this ccurse
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriclum materials

developed by the military more accessible to vocational
educators in the civilian setting. (

The course materials were acquired, evaluated by project
staff and practitioners in the field, and prepared for
dissemination. Materials which were specific to the mlitary
were deleted, copyrighted materials were either amnitted or appro-
val for their use was obtained. These course packages contain
. curriculum resource materials which can be adapted to support
vocational instruction and curriculum development.
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The National Center
Mission Statement
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The National Center for Research in
Vocational Education’s mission is to increase
the ability of diverse agencies, institutions,
and organizations to solve educational prob-
lems relating to individual career planning,
preparation, and progression. The National
Center fulfills ite mission by:

* Generating knowledge through research

¢ Developing educational programs and
products

* Evaluating individual program needs
and outcomes

* Installing educational programs and
products

o Operating information systems and
services

o Conducting leadership development and
training programs

FOR FURTHER INFORMATION ABOUT
Military Curriculum Materials

WRITE OR CALL
Program Information Office
The National Center for Research in Vocational
Education
The Ohio State University
1960 Kenny Road, Columbus, Ohio 43210
Tetephone: 614/486-3655 or Toll Free 800/

9 848-4815 within the continental U.S.

{except Ohio)
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an activity to increase the accessibility of
military-developed curriculum materials to
vocational and technical educators.

This project, funded by the U.S. Office of
Education, includes the identification and
acquisition of curnculum materials in print
form from the Coast Guard, Air Force,
Army, Marine Corps and Navy.

Access to military curriculym materials is
provided through a “Joint Memorandum of
Understanding”’ between the U.S. Office of
Education and the Department of Defense.

The acquired materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-
nical education are selected for dissemination.

The National Center for Research in
Vocational Education is the 'J.S. Office of
Education’s designated representative to
acquire the materials and conduct the project
activities.

Project Staff:
Wesley E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Project Director

What Materials
Are Available?

One hundred twenty courses on microfiche
(thirteen in paper form) and descriptions of
each have been provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation.

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks and technical
manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Agriculture Food Service
Aviation Health
Building & Heating & Air
Construction Conditioning
Trades Machine Shop
Clerical Management &
Occupations Supervision
Communications Meteorology &
Drafting Navigation
Electronics Photography

Engine Mechanics Public Service

The number of courses and thp subject areas
represented will expand as additional mate-
rials with application to vocational and
technital education are identified and selected
for dissemination.

How Can These
Materials Be Obtained?

.
~

Contact the Curriculum Coordination Center
in you. region for information on obtaining
materials (e.g., availability and cost). They
will respond to your request directly or refer
you to an instructional materials agency

closer to you.

CUNRRICULULT COORBRLINATION CLMNITERYS

EAST CENTRAL
Rebecca S. Douglass
Director

100 North First Street
Seringfield, IL 62777
217/7820759

MIDWEST

Robert Patton
Director

1515 West Sixth Ave,
Stillwater, OK 74704
405/377-2000

NORTHEAST

Joseph F. Kelly, Ph.D.
Director

225 West StateCtreet
Trenton, NJ 08625
609/292 6562

NORTHWEST
William Daniels
Director

Building 17
Airdustrial Park
Olympia, WA 98504
206/753-0879

SOUTHEAST
James F. Shill, Ph D.
Director

- Mississippi State University

Drawer DX
Mississippi State, MS 39762
601/325-2510

WESTERN

Lawrence F. H. Zane, Ph.D.
Director

1776 University Ave,
Honolulu, HI 96822
808/948-7834
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Course Description.

This course contains 157 hours of textile and sewing instruction. The lessons
include textile terminology, hand- and machine-sewn seams, and operation/main~
tenance of Class 31, 111, and 7 Sewing Machines. Parachutes and flight clothing
are used as examples for studying instructional materials.

Block VII -- Sewing Principles and Lightweight Sewing Machines consists of
7 lessons covering 78 hours of instruction. The lesson topics and
respective hours follow:

Textile Terminology (2 hours)
Hand Sewn Seams (6 hours)
Hardware Installation (2 hours)
Operation/Maintenance of Class 31 Sewing Machine (22 hours)
Machine Sewn Seams (19 hours)
Identification/Construction/Maintenance of
Personnel /Organizat ional Clothdng (23 hours)
Technical Order Diagram and Blueprint Interpretation (4 hours)

Block VIII -- Textile Fabrication and Medium Weight Sewing Machines contains
} lessons covering 57 hours of instruction.
Operation/Maintenance of Class 111 Sewing Machines (27 hours)
Pattern Design and Layout (5 hours)
Fabrication/Maintenance of Upholstery and Soundproofing (25 hours)

Block IX -- Parachute Systems Repair and Special Sewing Machine consists. of
2 lessons covering 22 hours of instruction. Three lessons were deleted
due to military specific materials.

Personnel Parachute Repair Using Class 31 Sewing Machine (16 hours)
Operat fon/Maintenance of Class 7 Sewing Machine (6 hours)

These blocks contain both teacher and student materials. Printed instructor
materfals include a plan of instruction detailing units of instruction, criterion
objectives, duration of lessons, and support materials needed. A set of 11
student study guides/workbooks are included which parallel the plan of instruction.

Three military films concerning sewing machine use/maintcnance are referenced,
but arc 1wt provided. Some documents can be used individually as sub-units,
remedial, or individualized study, and the c¢ntire course can be used in a group
instructional setting or adapted for individual use.

A




FABRICATION & PARACHUTE SPECIALIST
‘ (USAF 3ABR 42733)

Table of Contenta

Plan of Inastruction

Study Guide/Workbooks

Textile Terminoltogy
Hand Sewn Seams
Hardware Installation

Operat fon/Maintenance of Class 31 Sewing
Machines

Machine Sewn Seams

Ident{ficaticn/Construction/Maintenance of
Personnel/Organizational Clothing

Technical Order Diagram and Blueprint
Insgrpretat ion

Operation/Maintenance of Class 111 Scwing
Machine

Pattern Design and layout

Fabric. fon/Maintenance of lpholstery and
Soundproofing

Personnel Parachute Repafr Using Class 31
Sewing Machine
*
Operat ton/Maintenance of Class 7 Sewing
Machine

[
P

10

12

14

16

18

20

22

24

Classroom Course 18-2

{

Page

26

Study Guide/Workbook

26
40

47

57

99

111

122

177

185

199

212



PLAN OF INSTRUCTION

(Technical Training)

FABRICATION AND PARACHUTE SPECIALIST

3

&
e
3

%

CHANUTE TECHNICAL TRAINING CENTER
Chanute Air Force Base, Illinois

Note : PAGES |- Sd. OF ORIGINAL PLAN OF INSTRUCTION RAVE

BEEN OMITTED DVE TO MILITARY SPECIFIC MATERIAL,

- ——



o

— -
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Fabricatton and Parachute Specialiat

BLOCK NUMBENR ST NPT
VII Scwing I‘r}nclslcn il Liphtwelphit Sewing Machines
1 ] RSE TENTY T TIME
1. Textile Terminoiogy
a. Without reference, identify terms, characteristics, 2
storage procedurces, and uses of textiles, with 30X accuracy.
STS: 1lla Meas: W
/
SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
SIGNATURL " ND DATE $IGNATURE AND DATS
' 3 L \\‘
PLANOF INSTRUCTION NUMBER 3 A 3‘"”
C3ABR42733 000 s e
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. ' 1" COURSE CONTENT : 3 J

.

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials i ﬁ/—

3ABRL42733-SW-701, Textile Terminology

Audio Visua)l Aids
Charts, Textile Materials (Kit 701)

Training Equipment
Tralning Aid thB, Material Identification (10)

Training Methods
Piscussion (2 hrs)

Multiple Instryctor Requirements
None

Instrmuctional Guidance »

Show students training aid on material identification. Emphasize the need
for proper storage conditions of materials,

NOTE: Mmphasize the protection and care of the tralning licerature which
is to be relssued,

PLAN OF INSTR ION NO.
c3ABRL2Y53600 oate gt
ATC .'.?,,.“ 1A REPLACES ATC FOAMS 137A. MAR 73, AND 770A, AUG 72. WHICH WILL BE

1
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’u ' PLAN. OF INSTRUCTION L ESSON PLAN PART | T
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4 l'abricatfion and Parachute Specialist
BLOCK WUNBEN OTR I ‘
\'2 81 Sewing Principloes m_v(l Lightweight Sewing Machines
t CouURse ERT!NT L TIME
2. tiland Sewn Seams
*a. Given textile materials and tools, fabricate hand sewr seams 6
as outlined in student study material, while ovbserving all safety (4/2)
precautions. STS: 3a, 9, 14, 20 Meas: W, PC
SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
SIGNATURE AND DATE SIGNATURE AND DATE
5
L; l/. *“’_—7 P AGE MO
PLAN OF INSTRUCTICN NUMBER / DATE 55
o i C3ABR4}F733 000 i

nerr "

IToxt Provided by ERI
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COURSE CONTENY

SUPPORT MATEXIA AND GUIDANCE

L4

]
Student Instructional Materials
=702, ewn ms

Audio Visual Aids
None

Training tquipment

flcedle, Harness (1)

Cord, Cotton (1)

Textile Materials (1)

Handtools (1)

Training Aid, 2647, Seams, Hand and Machine Sewn (1 )

i

Training Methods
Discussion (-3 hrs)
Demonstration ( 7/ hrs)
Performance (2.5 hrs)
CTT Assignments (2 hrs)

Multiple Instructor Requirements
None

In:structional Guidance

\
A}
'

Deceribe Lhe uses of the four basic hand sewn seams or various types of
parachutes. SLreﬁB\phe importance of conserving cord and textile materials.
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abrication and Parachute Speclalist
e —

Sewi Principles and l.i.!hcw&ht Bﬂdn‘_&unhlma
COURSE &HTERT CTT]

3.

Hardware Installation

*3,

precautions.

Given parachute hardware and tools, install the hardware

as outlined in student study material, while observing all safety
STS: 3a, 9, 10 Meas: W, PC

SUPERVISOR APPROVAL OF L ESION PI. AN (PART 1)

SIGNATURE AND DATE

SIGNATURE AND DATE

PLAN OF INSTAUCTION NUMBER
C3ABR42733 000
h_

OATE

57

ATC O'C°T~7|

133
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PAQE NO.
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COURSE CONTENT 7

SUPPCRT MATERIALS AND GUIDANCE

Student lnstructional Materials ‘
-W-703, Hardware Installation

Audio Viisual Alds ‘
tharts, Wand and Special Tools (Kit 107).

Training Equipment

ffand and b'pec.![aI Tools (1)

Prnases (6)

Work Benches (10)

Farnchute Hardware (1)

Training Aid, 2645, Interlocking Fastener (10)
Training Aid, 2649, Hardware (10)

Teraining Mcthods
Discussion (.S hrs)
Drmonstration ( .§€ hrs)
Performance ( , hrs)

Multiple Instructor Requirements
None

Instructional Guidance
Discuss and stress safety requirements for each tool used for parachute work.
M:russ with students the importance of timely removal and replacement of

parachute hardware in order to prevent further damage to the parachute
assembly. '

[ ¥
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IToxt Provided by ERI

P INSTRUCTION, 1. ESSON PLAN PART

Fabrication and Parachute Specialist

- A g e S A AW W

“BLOCK NUBBENR FLTET VLT
Vil ' Sewing Principles and Lightwelght Scewinpg Machines

y COURSE CONTENT

TIME

4, Operation/Maintenance of Class 31 Sewing Machine

a. Without reference, identify nomenclature and function:; of
the class 3] sewing machine, with 802 accuracy. STS: 13a Meas: W
'
*b. Given a class 31 sewing machine, tools, and materials,
operate the sewing machine IAW technical publications, while
observing all safety precautions. STS: 3a, 9, 11b, 13b

*c, Given a class 31 sewing machine and tools, “perform
.maintenance on the sewing machine TAW technical publications,
while observing all gafety precautions. STS: Ja, 9, 11b, 13c
Meas: W, PC

-

22
(16/6)

SUPERVISOR APPROVAL OF L ESSON PL AN (PART 1)

SIGNATURE AND DATE - SIGNATURE AND DATE

PLANC / INSTRUCTION NUMBER DATE

i— C3ABR42733 000

PAGE NO.
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COURSE CONTENTY

SUPPORT MATERIALS AND QUIDANCE

Stuient Instructionanl Materials
=705, Operation/MaInteriance of Class 31 Sewing Mechine

Audio Vi:sual Alds
Charts, Class J1 Sewing Machine (Kit 70h)

Film: TVO 58-4, Maintenance of Class 31 Sewing Machine

Training Fquipment

able, Cutting )

Machine, Sewing, Calss 31 (1)
Hardtools (1)

Textile Materials (1)

Training Method:
Discussion ( @ hrs)
Drmonstration ( @ hrs)
terformante (M hrs)
CTT Assignments (6 hrs)

Multiple Instructor Requirements
SaTely, Equipment, SupervIsion (2)

Instructional Guidance
Discuss nomenclature and operation of the Class 31 sewing machine by placing
emphasis on functional features of major components. Emphasis should also be
placed on safety precautions used when operating sewing machines, such as
«s balance wheel, needle, and electrical portions of the machines. (jive the
< students a thorough demonstration on machine operating procedures.
Discuss with the students the purpose of completing only those repairs
within one's capability. Bmphasize how preventive maintenance of & sewing
machine ensures proper functioning and aids in correct repair.
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L_lnhricntlon and Parachute Specialist

PLAN OF INSTRUCTION/L.ESSON PLAN PART |
UL i dagagm g AR

“BLOCK WUMBEN BLOCR YITCT _
VII Sewlng Principles ;vo’nl Lightwetpht Scewing Machines
1 COURSE CDN?ENT TiMg
3. Machine Sewn Scama
*a. Given a class 31 sewlng machine and textile miterials, 19
fabricate machine sewn scams as outlined {n student study material, (15/4)
while observing all safety precautions.
STS: 3a, 9, llb, 13b, 20 Meas: W, PC
SUPERVISOR APPROVAL OF LESSON PLAN (PART 1)
i SIGNATURE AND DATE SIGNATURE AND DATE
N
]
PLAN OF INSTRUCTION NUMBER DATE PAOE wO.

o LCBABR42733 000
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COURSE CONTENT

/1

Student Instructional Materials
~SW-Th5, Machina Sewn Seams

Audio Visual Aids
“Charts, Nachine Seams No. 1 and No, 2 (Kit 705)

Training Hquipment

Machlne, Jewing, Class 31 (1)
Table, Cutting (10)

Textile Materials (1)
Handtools (1)

Training Aid, 26L7 (10)

Training Mcthods
Discussion ( & hras)
Demonstration ( 3 hrs)
Performance ( 70 hrs)
CTT Assignements(ly hrs)

Multiple Instructor Requircments

Zalaty, Equipment, supervision (2)

L3

Inastructional Guidance

SUPPORT MATERIALS AND GUIDANCE

L4

Stress the importance of following safety precaut‘ions during construction
of machine sown scams. Place emphasis on the importance of gcod seam
formation to prepare for later work on parachutes and clothing.

(5.3
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Fabrication and Parachute Specialist

“BLOCK NUMBER BUHCK WTLCT
Vil Sewing Principles and Lightweipht Sewing Machines
1 COURSE CONTEN1 | ST
6. ldentiftication/Construction/Mafntenance of Personnel/ 2]
Organizatiounal Clothing (17/6)

a. Without reference, fdentify facts and principles concerning
types of protective clothing, with 30% accuracy. STS: 2%  Meas: W

*b. Given personnel/organizational clothing, applicable T0,
class 31 sewing machine, and tools, repatr/service the clothing
1AV technical publications, while observing all safety precautions.
5TS: 3a, 9, 1lb, 13b, 25b, 25¢ Mcas: W, PC

*c. Given personnel/organizational clothing, applicable T0O,
class 31 sewing machine, and tools, assemble/disassemble wrist
seals on clothing TAW technical publications, while observing all
safety precautions. STS: 3a, 9, 1lb, 13b, 25d Meas: W, PC

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)
SIGNATURE AND DATE SIGHATURE AMD DATE

7)1'-_
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Fﬂ.nu OF INSTRUCTION NUMBER DATE ACE NO

C3ABR42733 000 3
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I COUNSE CONTENY

SUPPORT MATERIALS AND QUIDANCE

Stulcent. Instructional Materials L

1d733-30-T06, Tdentif{catIon/Construction/Maintenance of Personnel/
Orpanizational Clothing

TO 14P3-1-112, Maintenance Instructions, Nomex Flight Gear, Type CWU-17/P,
Gloves, Type GS-RRP-1
TO 00-25-120, General Repair of Clothing

Audio Visual Aids
Charts, Inspection and Repair of Aircrew Flying Clothing (Kit 706)

Machine, Dewing, Class 31 (1)

Aircrew Flying Clothing (1)

Training Aid 2638, Helmet, E-9 Assembly (10)
Training Aid 2640, Arctic Mitt Assembly (10)

Tool Kit, Fabric and Rubber Products Specialist (1)

Training Methods
Discussfon { 6 hrs)
Demonstration ( 2 hrs)
Perfoarmance (10 hr:s)
CTT Assignments (6 hrs)

s

Multiple Instructor Requirements
SaTety, Equipment, Supervislon (2)

Instructional (Guidance

DurIng Inspection and repair procedures on flight.clothing, take special cure
to insure that usafety procodures are correctly followed when utilizing
handtools and sewing machines. HYQ Students replace interlocking fastener

on flight suit, replace wristlet oh flight jacket, and repair 1/2 inch
tear on flight sult. Stress the importance of following TO instructions.

PLA ' . ' AT PAGE
A0S oA e 1.
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PLAN OF INSTRUCTION /1. ESSON PLAN PART |
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, Fabrdcation and Parachute SpeciAlist
WLOCK MUNBEN BCOTR TTICE
Vil Sewing |'l‘&l““i](ﬂ(.‘ﬂ aod Lishtweipht Scewing Machines
i COURSE NTENT ] TIMe
| 7- Techntcal Order Diagram and Blucprint Inte-pretation 4
% -
a. Without reference, tdenttfy facts and nrinciples concerning (2/2)
technical order diagram and blueprint interprc:ation, with 807
accuracy. SIS 2la, 21d » Meas: W
&
AR
SUPERVISOR APPROVAL OF L E3SON PLAN (PARY 1) ]
SICNATURE AND DATE S!GNATURE AND DATE
[PCACF WSTRUCTION wUNSER -—"7—5‘6:;.' T "‘2.5"&
CIABR42733 000
—
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el PLAN OF INSTRUCTION/L ESSON PLAN PART ! (Continvetion Sheot)

COURSE CONTENT

/5

SUPPORT MATEKYALS AND QUIDANCE
Student lnstructional Ma ®rials

AERL2T3) - B0, Tattern Dealgn and Layout

Audio Visual Aids
None

Training Equipm:nt
None

Training Methgdo
[Tacussion (! hrs)
. CTT Assignments (2 hrs)

Multiple Instructor Ruquimmént:;
None

Instructional Guidance

8. Related Training (identified in course chart)
9. Measurement and Critlque
a. Measurement Test

b. Test Critique

PLAN OF INSTYRUCTION NO. OATE

CIABRL?733 000
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[ — PLAN OF INSTRUCTION 1.ESSON PLAN PART |
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- /é ' abrication and Parachute Spccﬁn—l\'ist
’ " BLock NUMBER BLSTY VT .
VIIil Textile Fabricatlon and Medtum Welpht Sewinp Machines
1 COURSE CONTENT : Z TIME
L. Operation/Maintenance of Class 111 Sewinp Machine ' 27
' (21/6)
a. Without reference, fdentify nomenclature and functions of
the class 111 sewing machine, with 307 accuracy. -
1 sTS: 13a Meas: W
*h, Civen a class 111 sewing machine, tools, and mm‘ri ala,
operate the sewing machine IAW technical publications, wlnilo
obrerving all safety precauntlons.
STs: 3a, 9, 1lb, 13b Meas W, PC
c, Given a ¢lass 111 gsewing machine and tools, perform
maintenance on-tire sewing machine AW technical publicattons,
while observing all safety precautlons.
STS: 3a, 9, 11b, 13c¢ Meas: W, PC
o
SUPERVISOR APP ROVAL OF L ESSON PLAN (PART 1) \
SIGNATURE AND DATE SIGNATURE AND DATE ' S
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COURSE cc;utcut / 7

SUPPORT MATERTALS AND GUTDANCE

Student ITnstructional Materials

JABRLZT3I-5W-B01, OperationMaintenance of the Class 111 Sewing Machine
. be |

Audio Visual Aids
Charts, Clacs T1IW Sewing Machine (Kit 801)
Film: TVL 58-3, Maintenance of Class 111 Sewing Machine

Training Equipment

Machine, Sewing, Class 111W (1)
" Table, Cutting (10)

Handtools (1)

Textile Materials (1)

Tiaining Methodcs
Diccuccion (2.8 hro)
Demonstration (9.5 hrs)
Performance (/s hrs)
CTT Assignments (6 hrs)

Multiple Instructor Requiriments
Safety, Equipment, Supervision (2)

Tniitiructional Guidance

Be sure Yo stress safety precautions used when operating sewing machines.
Watch the balance wheel, ncedle, and electrical portions of the machine,
Give the student3 a thorouph demonstration on machine operating procedures.
Discuss with students the purpose of completing only those repairs within
onc's capability. Emphasize how preventive maintenance of a sewing machine
ensures proper functioning and aids in correct repair.

NOTE: PFmphasize the protection and care of the training literature which
is to be reissued. ’

I ‘
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tabricatfon and Parachute Speclalist
BLOCK NUMBER S NTCE
VIIL Textile F.lbrlv;xtlm'__.md Med fum Heipht Sewing Machines )
1 COURSE CONTENT 2 TIME
S
2. Pattern Md Layout 5
a. Given applicableéctools and material, lav out a pattern and (3/2)
fabricate a template. FinTstéd template must be constructed
according to local standards.
$Ts: 3a, 9, 1/c¢, 18¢, 21a, 21d Meas: W, PC
»
\
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CoURSE CON TENT /9

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
JABRLZTI3-W-B0Z, Pattern Deslgn and Layout

Audio Visual Aids

None

Training FQuipment N

Machine, Stencil (1)
Stencil Papnr (1)

Training Mcthods
Dlscussion (5 hrs)
Demonstration (.5 hry)
Parformance ( 2 hrs)
CIT Assignments (2 hrs)

Multiple Instructor Requirements
None

Instructional Guidance

NOTE: PAGES T7/-72 OF ORIGINAL PLAN OF INSTRUCTION MHAVE
BEEN OMITTED DUE “TO MIITARY SPECIFIC MATERIALS.
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a. Without reference, fdentify fact« and prineciples concerning
types of uphiolstery and aircraft soundproofing with 807 accuracy.
STS: 24a, 24b Meas: W

*1,

and specifications for an upholstery project, fabricate the ltem of
upholstery 1AW the project specifications, while observing all safe
precautions. STS: 3a, 9, 11b, 13b, 24c Meas: W, I

*c. Given a class 111 sewing machine, tools, soundproof fny
material, and specifications for a soundproofing project, fabricate
an aircraft soundproof ing, panel TAW the project specifications,
while observing all safety precautions.
sTS: 3a, 9, 1llb, 13b, 24c Meas: W, PC

*d. Given {tems of damaged upholstery and soundproofing, class
111 sewing machine, tools, and repair specifications, Inspect and
repalr each item 1AW repalir specifications, while observing all
safety precautions.
STS: 3a, 9, 11b, 13bh, 24d, 24e Meas: W, PC

- Glven a class 111 sewing machire, tools, upholstery material

Fabricat fon and Parachute Specialist
LOCK NUMB ST YITLY
VIII Textile thr[vat‘plhguulbhﬂlum Weipht Sewing Machines
1 COURSE CON1ENT TiME
4. Fabrication/Maintenance of Upholstery and Soundproof {np 25
(19/6)

ty
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ol PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvetion Sheet)

COURSE CONTENT o2/

SUPPORT MATERIALS AND GUIDANCE

otudunt Instructional Materials
- brication/Maintenance of Upholsteryand Soundproofing

Audio Visual Aids
Charts, Upholstery amd Aircraft Soundproofing (Kit 80L)

-

Training Fquipment

Machine, Sewing, Class 111 (1)

Training Aid 2635, Aircraft Seat Cushion (10)
Hand and Foot Press (10)

Training Mcthods

DIscusslon (,5 hrs)

Demonstration (2.5 hrs)

Performance (16 hrs) ' .
CIT Assignments (6 hrs)

Multiple Instructor Requirements
Safely, Equipment, Supervision (2)
Inistructional Guidance

Appearance and comfort are important in pood upholstery. The correct materials
mu:;t be used for upholstery to perform its designed function. Have the
students make a cushion and a picce of soundproofing to be used for inspection
and repair. Discuss appearance and comfort as factors of good upholstery.
Explain the purpose of upholstery buttons.

5. Related Training (identified in course chart) 2
6. Mcasurement and Critique 2
. A. Moasurement Tost

b. Test Critique
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(| Fabricatfon and Parachute Specialist

BLOCK NUMBER
IX . Parachutc Svitem topalr and Speci:
[ 3 oy ) __ 0 . . -‘l"" lll] S(‘Wil H Mﬂ l 1
1 COURSE CONIENTY = = “c{’ TiMe

l. Personnel Parachute Repair Using Class 31 Sewing Machine

*a. CGiven damaged personnel parachute componencts, a class 31 16
sewing machine, tools, and student study material, repair the (12/4)
components as outlined in student study material, while observing
all safety precautions.
5TS: 3a, 9, 1lb, 13b, 17¢ Meas: W, Pe

-
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COURSE CONTENT o2 3

SUPPORT MATERIALS AND QUIDANCE

Student Instructional Materials
-oW-901, Personnel Parachute Repair Using Class 31 Sewing Machime

Audio Visual Aids
None

Training Equipment

Machine, Scwing, Class 31 (1)
Table, Cutting (10)

Parachute Components, Persamnel {1)
Handtools (1)

Textile Materials(1)

Traininge Methodo

PTscussion {7 hrs)

Demonstration (/7 hrs) ‘
Performance ( /0 hrs)

CTT Assignments () hrs)

Mu.l.Liple_In::tx‘ucLor leqQuirements
SaTely, Equipment, Supe.vislon (2)

Instructional Guidance

Be sure to empnasize Lo students that repairs made to parachute components

must meet or exceed the requirements of th- original item being repaired.
Discuss major repairs that are made to parachute components. Give the

stuient a complete demoniitration on the repair of each parachute component that
he/she is required to complete for the unit of instruction.

NOTF: Pmphasize the protection and caro of the training literature which
is to be reissued. .

NeTE: paces T7-8F2 orF oeicrar PoI
.‘“Vl OEE)NY. OMITTED DUE TO Misr7ARY SPECIFIC

-

MATEE/AL .
PLAN OF mrnucnon NnO. oATE PAGE NO.
C3ABRL2733 000
ATC oMM aaa REPLACES ATC FORMS J17A, MAR 13, AND 770A, AUG 72, WHICH WILL 8E 70 wies

‘J
L



. —— PLAN OF INSTRUCTIUN. LESSON PLAN PART 1
[—m F WEYRUCYON | |

Fabricat ton and Parachute Specialist

BLOCK NUMBER Le
1X Parachute Svatene Pepalr and tpecial Sewing Machiines

: COURSE CONTFNT 2 TIME

5. Operation/Maintenance of Class 7 Sewlnpg Machine

a.  Without reference, fdentify nomenclature and functions 6

of the class 7 sewing machine with 807 accuracy. STS: 13a  Meas: W
%

*h.  Given a class 7 sewing machine, tools and materials,

operate the sewing machine IAW technical publications, while
observing all safety precautions.
STS: 3a, 9, 11b, 13b, 13c Meas: W, PC

SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1)

SIGHNATURE AMD DATE SIGMATURE AMD DATE

PAGE NO.
PLAN OF INSTRUCTION NUMBER DATE )
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e PLAN UP 18D 1 UL 1 1UR/LEIUN PL AN PART 1 (Continuetion Sheet)
X R
COURSE CONTENT o 5‘
SUPPORT MATERIALS AND GUIDANCE
St,uvlcnt Inutructional Materials
peration ntenance of Class 7 Sewing Machine

TO 3hY7-2 -1, Instructions for Using and Adiusting Singer Sewing hachine 7-33
Audio Visunl Aids
Charts, Oper tionMaintenance of Class 7 Sewing lachine (Kit 905) -

Training Equipment i

MichTne, Swing, Class 7 (2)

Table, Cutting (10)

Haindtools (1)

Textile Materials (1)

Training Methods

Discussion ( 1 hrs)

Demonstration ( ! hrs)

Performance ( 4 hrs)

Multiple Instructor Hequirements
None
Instructional Guidanen

Plscuss deseriplion and operation of Lhe Class 7 sewing machine. Demonstrate
operating procedures by placing emphasis on safety precautions used when
operating the sewing machine, such as balance wheel, needle, and electrical
portiona of the machine.
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Life Support Branch JABR42733-5W-701
Chanute AFB, Illinois

TEXTILE TERMINOLOGY
OBJECTIVES

On completion of this unjt of instruction, you will] be able to
define textile terms and describe the use and storage of materials.

INTRODUCTION

Terms are used in describing textiles and their properties that
should be understood by everyone in this career fleld. Knowing the
terms, of course, is not enough. The fabrication and parachute spe-
cialist must also gain an understanding of how materials are used and
stored., ‘

INFORMATION
TEXTILE TERMS

In the manufacture of textile fibers and materials, certain terms
are used which are standard throughout the textile industry. These
terms are used in Air Force stock lists to assist in identifying and
classifying materials, and in workbooks and student study guides through-
out the school. In order for the fabric and rubber products specialist
to understand and comply with instructions in these various publications,
as well as subsequent pParagraphs in this study guide, he should have a
knowledge of the pertinent terms.

Bias

A bias is a diagonal line of a cut, a fold, or a seam across a
plece of textile material at an angle of 45 degrees to the direction
of the filling threads in the material. Bids construction is used to
8ave material, prevent tearing between sections, and provide elasticity
where it 1s a requirement for satisfactory performance of the article,.
The bias direction of the fabric has a greater stretching quality than
the straight direction.

Cloth Weight

All fabrics have a designated cloth weight, which represents the
weight of a square yard of the particular cloth or fabric in ounces,
Thus, 1f a square yard of cotton duck weighs eight ounces, 1t is called
elght ounce duck,

Supersedes ST 3ABR42733-SW-701 (undated). 2§
OPR: 3340 TCHTC |
DISTRIBUTION: X

3340 TCHTG/TTGU~L - 410; TTVSA - 1
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Threads which run lengthwise of the cloth parallel to the selvage
edge are the warp threads. If there {s a dif ference in the strength of
the warp and filling threads, the warp threads are usually strongest, ar
they form the frumewurk for the material and support most of the strain

during the weaving process. Figure 1 {llustrates both warp and filling
threads.

R s el e e—————— . -

o
FILLING

SELVAGE
€oGe

—— 38310-1-4 3

Figure 1, Téxtile Terms.

Filling

Fiiltap tn almo teteiied Lo as wool , welt, and plek, Tt e the
sl whitoh vun cromawlae 1o the cloth am 11 comea From (e Lo,
thic term fa not tu be confused with "T111ing" In the menme of alzlng
which means the addition of substances which give body or decrease
porosity of the materfal. Warp and fi1ling threads must be determined

in pattern layout as patterns are always cut with the warp and filling
unless otherwise stated, ’

oy

-
—

g -
- b
- '

|}

wl.. LY B )

Figure 2. Basic Weaves.

The two basic weavea are plain and twill (see figure 2). The plain
weave is the simplest mcthod of weaving and gives the smoothest gurface
of the fabric. It consists of the filling threads passing over ope wirp
thread and under the next warp thread. The twill weave is a more com-
plicated weave Iin which the filling threads pass over and under more

than one warp thread, thereby producing a2 surface on the fabric which |
Renerally recopnized ac 3 di - onl attern, -

}
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Selvage and Raw Edges

The selvage edges of material are the vdges of cloth, tape, or
webbing that are woven to prevent raveling (see figure 1). When the
materfal {s cut, the resulting edpge at the cut Is referred to as a
raw edge.

Filament

A tiber of indefinite length, such as filament acetate, rayon, or
nvion may be miles long. Fi{laments are then spun i{nto yarn,

Staple

Staple is the cutting of a group of man-made filaments into some
desired length for manipulation, efther alone or in blends and mixtures,
Staple also refers to natural fibers such as cotton or wool since they
are of short lengths.

TYPES OF FIBERS

NATURAIL FIBERS - Cotton - Cotton plant (cellulose)
LLinen - Flax plant (cellulose)
Wool - Sheep (protein)
S{lk - Silkworm (protein)

MAN-MADE FIBERS - Viscose rayon - Cotton plant
Cuprammonium rayon - Cotton plant
Acetate - Tree (celluluse)
Vicara - Corn (protein)

SYNTHETIC FIBERS - Nylon - Polyamide
Orlon -~ Acrylic
Acrilan - Acrylic
Dacron - Polvester
Fiberglass - Glass

IDENTIFICATION AND USE OF MATERIALS

In order to select the proper materials for a specific project, it
1s necessary for vou to know the identification, characteristics and
uses of these various materials. It {s only then that you wil! be able
to accomplish vour most gatisfactory work.

Threads

Filaments or staples are twisted together to form yarns. Iwc or
more yarns twisted together form a thread or ply-yarn, as the yarn by
itself is too small for practical use. The strength of a thread depends
upon the size and number of yarns used to make up the thread. The
thread numbers on spools indicate the size of the yarn used and the
number of yarns that are plied (or twisted) together to give the neces=
sary strength to the thread. For example, a 16-4 thread indicates that
the thread was made from a aingle yarn, size 16, and that four of these
single yarns were twisted together to make a thread. The finer the yarn
used, the higher its size number. Silk and nylon thread sf{zes, however,

d!)
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are indicated by letters, such as A, E, etc.; the higher the letter, the
larger the thread. ~Technical orders indicate specification numbers S,
where use Of a specific thread is necessary.

Thread is twisted to the left or twisted to the right, depending on
fts use., Left~twist thread is always used in the sewing machine because
the action of the stitch-form mechanism will ravel or break right-twist

- thread. Left-twist thread may be used for hand sewing. The terms used
to designate left-twist threads are: '"machine,' "machine twist," "left
twist,”" and "2 twist.” A.cord or thread has left, or Z, twist if, when
held in a vertical position, the twist of the yarn follows the slope of
the central portion of the Z; and right, or X twist, if it follows the
slope of the central portion of the letter 'S", as shown in figure 3.

.

}

]

210NT YWist-pQp

(EPT TWIST~—rOR ALL HAND SEWING OMLY

MACHINEG THRQADS AND
CORDS AND NAND ffwingGg

—_— 16230 LN B ¥ -

Figure 3. Thread Twist.

Fabrics

In the not too distant past, we were limited to natural fibers as
a source for our fabrics and associated materials, but today with the
advent of synthetic fibers, we can enjoy their improvement in some
respects over the natural fiber.

Currently the natural and synthetic fibers have their respective
advantages and disadvantages. These will be pointed out in the fol-
lowing paragraphs. '

Tapes and Webbings

Tapes and webbings are so designated if they are not more than 12
inches wide. Materials over 12 inches wide are considered fabric. The
dividing line between tapes and webbings lies in the weight. Material
up to and including 15 ounces per square yard is called tape, and over
15 ounces, it {s called webbing.

COTTON. This is a unicellular material fiber, usually white,
between 3/8 and two inches long. Chemically it is almost pure cel-
lulose, Cotton fabrics, webbing, and tapes abscrb water readily unless

~— treated. They dry more slowly than the synthetic fabrics and are more

5
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susceptible to mfldew and fungus growth. The resence of mildew will
seriously affect the tensile strength @! cotton and other fabrics and
should never be ignpred. Heat is less damaving to cotton than to the
synthet {ics.  Insect damage should, however, alwavs be considered since
cotton is a food tor certain cellulose ealing {nwects and makes good
nesting or cocoon-spinning material for rodents and insccts,

DUCK. This is a vomparatively tlrm, heavy, coarse, plain weave,
cotton fabric with weight per square yard from 6 to 50 ounces. Duck is
frequently called canvas. There are two general types of duck based on
construction: Regular duck, in which both the warp and fi1lling varns
are plied and unsized; and flat duck in which the warp varns are single,
sized, with two strands of yarn over as one wvarp end interlining as a
unit with one '11l1ing varn which f& efther single or plied,

NYLON. This {s a synthetic fiber of extrame toughness and elagticity.
[t absorbs verv little water, dries quickly, is mildew proof and is not
atfected by most ordinary oils, preases or cleaning fluids. Tt is moth
proof and does not of fer anything relative to food for hungry 1insects,
It 18 sensitive to some chemical fumea, excessive heat, and direct rays
of sunlight.

FIBERCIASS.  The term 'Fiberglass” is a registered trademark for a
varifety of products made of or with #lass fibers., Uses for glass fibers
and filaments have broadened raplidlv since the fiberglass process was
invented in 1931. Superfine fiber- are used for thermal {nsulation and
sound absorptrion purposes fn military ajrcraft. Among the advantages of
tiberglass .ire lightness, noncombustibility and thermallv efficient -—
insulation.

RUBBER.  Rubber and rubberised fabricg are used in the manuf (ture
0t exposure suits and flotation equipment,  These materials are used ae
thev are water tight. Rubber{zed materials are <usceptible to der -lora-
tion due to heat and mildew. Foam rabber, which is thick and rest] lent,
fs often used as padding in upholatery and aircrait crash pads,

VINYL.  Manv types of vinyl materials are now in use. It {s available
in various thicknesses, colors and textures, depending on its intended
use.  Some are constructed of plastic onlv, while others have cloth
backing bonded i{n place on the bhack. It mav be used for sgeat covers,
dust covers and associated {tems. Vinvl {s vapor tight and has a smooth
or textured surtace. It can easily be cleaned with soap and water,
Fowever, detergents should not be used due to their deteriorating effect
on the vinvl,

STORAGE OF CUOTTON AND NYIL.ON

It is necessary to know the general principles of care and storage
of materials. They differ considerably in their registance to damage
trom moisture, heat, mildew, :'ungus, insects, and rodents. Thete are
certain {nsects, however, that will eat almoa¢ anything; mice will build
nests in almost any kind of stored fabric material, and there are
hundreds of fungus growths that thrive unde: wist tropical atmospherie
conditions. Conditions in various parts of t.e world vary widely in
regard to humidfty, heat, or cold, and the presence of {nmsectes. Such
conditions must be taken into considerat{on when «storage and proper care

6
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of materials 18 undertaken. The following ideal storage conditions ~3a
should be attained as nearly as possible: a dry room with temperature

ot 70° Fahrenheit, absence of direct sunlight, a storage room construction
that afforda protection againat insects and mice, wooden shelves for
storage, and air conditioning or some method of humidity control.

Now let's consider some of the characteristics of materials which
you should know if you are to be responsible for their conservation.
Nylon absorbs very little water, dries quickly, is mildew proof, and is
not affected by most ordinary oils, greases, or cleaning fluids. It is
mothproof and, since it is8 not an animal fiber like wool or silk, does
not of fer food to hungry insects. However, if insect larvae are inside
the folds of stored fabrics, they may eat their way out. Soiled or
greasy spots in the fabric will attract insects. '

CHARACTERISTICS OF PARACHUTE MATERIALS (NYLON)
Parachute Requirements

If a parachute is to serve its purpose, it must be reliable.
Reliability is the most important requirement for safe parachutes. .
To be reliable, the parachutes must meet certain engineering
requirements,

These requirements are achieved i{f the materials, used in the
manufacture of the parachutes, possess certain construction characteris-
tics and {f the narachutes are properly serviced by the parachute rigger.
Some of these requirements are:

1. Opening Time: A must requirement for personnel parachutes,
especially in low altitude bailouts, is a quick opening. Packing pro-
cedures, egress systems and engineering design provide means for quick
opening. Parachute riggers are responsible for insuring that the para-
chutes they pack not only open, but that they open as quickly as they
were designed to. This is under any emergency condition that may arise.

For deceleration and cargo parachutes, a slower opening time is
desired. The faster the opening time, the greater the opening forces on
the parachute.

2. Opening Forces: The forces exerted on the load at the
time of deployment and inflation,

3. Canopy Drag: The drag, pull, or braking force of the
parachute pulling through the air at the time of deployment.

4. Stability: The control or stabilization of the swing or
oscillation of the parachute after opening.

(:ood Characteristics

All materials have good and bad characteristics. Since parachutes
are made of nylon, the characteristics dié#cussed in this lesson will
apply to nylon. Of the various materials tested, 'Nylon 66" possesses
most of the good characteristics to meet the engineering requirements,

7



5353 The following is a list of the good characteristics and their relation-

ship to parachutes.

1. Air Permeability: A term used to designate the measured
volume of air that wil]l flow through cloth at a given pressure. A
material that has shrunk because of becoming wet has less afr permeabilityv
since the weave has been drawn together. Air permeabllity is of importance
to those who design, use and sgservice parachute assemblies because it
affects the reliability, opening time, opening force, canopy drag, and
the stability of the parachute asseembly,

DO NOT, FOR ANY REASON, PACK A WET PARACHUTE

a. Opening Time. The greater the airflow through a
canopy, the slower the opening time of that canopy. As a rule, a desirable
feature for personnel parachutes is quick opening time. For deceleration
and cargo parachutes, a slower opening time is desired. The faster the
opening time, the greater the opening shock of the parachute,

b. Opening Force. The greater the airflow through a
canopy, the less the opening force. The deceleration (braking force) of
the assembly {s built up over a longer period of time, thus enabling the
material of the parachute assembly to withstand and decelerate greater
loads,

<. Canopy Drag. The sma]ler{the amount- of afrflow
through the canopv, the greater the canopy drag or braking force of the
parachute assembly.

d. Stability. The greater the airflow through the
canopy, the more stable the parachute assembly. There are stability
requirements a parachute must meet. For example, the deceleration
parachute should not swing or oscillate more than five degrees on either
side of a straight 1lfne directly back of the aircraft's fuselage.

2. Strength: A term for that property of material by which
it can resist strain or rupture induced by external forces. It is
expressed as tensile strength, which i{s measured in pounds per square
inch, or as tenacity, which is measured in grams per denier. Selection
of the most suitable material for parachute design {s imperative. The
strength of the parachute is determined to a great degree by the strength
of the material used in 1its construction. Nylon is one of the strongest
svnthetics. Strength is a good charactertgtic, and also an important
requirement for safe, reliable parachutes.

ol

3. Elongation: Deformation caused by a tensile force. It
is expressed as percentage of stretch over the original length and may
be measured at any specific load or at break. The ability to elongate
gives strength to the material. Nylon will stretch from 18 to 40 percent,
well above military specifications of 20 to 25 percent.

4. Elasticity or Elastic Recovery: The property of a filament
of yarn to elongate (stretch) upon application of tension, and to recover
part or all of the original length upon release of tension, A test given
to determine the elasticity of a material is to give it a 4 percent
stretch and then determine the percent of return to {tg original length.

8
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A material that will return to 75 to 95 percent of its original length'E;L*
is said to have a satiafactory elastic characteristic. A material that
will return tu 95 percent of {ts original length has excellent elastic
characteristics. Nylon will return to 100 percent of its original

length; therefore, its elastic characteristic is classified as

excellent. A parachute manufactured from material with good elastic
characteristics”will be stronger apd have legs opening shock. Elasticity
le a good characteristic of nylon and is one of the necessary require-
ments for making reliable parachutes.

5. Weight of Nylon Materials: Nylon fibers are lightweight.
Therefore, the materials manufactured of nylon fibers are light-
weight materiala. It 1ie desirable for the personnel parachute to
be made of lightweigﬁt materials because the canopy will open
faster and will be lighter and more comfortable for the wearer.

In the case of cargo amd deceleration parachutes, the weight of
the assembly 18 also important. A lightweight parachute enables
the aircraft to carry more weight or cargo load. Lightweight
material {s a necessary requirement for all parachutes, and a good
characteristic of nylon.

a3

H6. Abrasion Resistance: The degree to which a fabric is

. able to withstand wear and rubbing. Nylon has the greatest resist-
ance to abrasion of any material being used in parachutes today<
The amount of resistance it has, however, is not enough to with-
stand the rugged use to which some parachutes are subjected. The
parachute canopy; during the packing process, is-pulled up and
down the packing table. A deceleration parachute, when opened to
brake the landing roll of the plane, often comes$in contact with
the runway. Rubbing over the runways can cause damage by abrasion.
Webbings, such as those used for deceleration parachute riser
webbings, are given a '"'Merlon' treatment to make tHem more resistant
to wear. Abrasion resigtance is a good characteristic of nylon
and, although nylon doesn't quite meet the necaessary requirements,
it is betrer than any other material tested for parachute use.

7.  Resfistance to Mold, Mildew, and Insects: The ability of
a material to resist damage which can be cauged by mold, mildew,
and insects {s an {mportant consideration in the manufacture of
parachutes. Nylon material is wholly resistant to mold, mildew,
and insects. There is nothing in nylon that will ssupport the
growth of mold or mildew, and it has no food value to insects.
Parachutes that arc¢ in active service, as well as those that are
in storage, are exposed to conditions which make them liable to
damage from mold, mildew, and insects. Fungus growth and insects
thrive in a warm, damp climate or where those conditions are
present. A parachute that could not resist damage from fungus or
insects would very quickly be damaged to the extent that it would
be unsuitable for use in the Air Force.

Poor Characteristics

Unfortunately, all of the characteristics of nylon are not
gond ones. Since the good characteristics are so important in
meeting the necessary requirements for parachutes, the government

9
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: \5;!; has selected nylon above all other materials. Steps have been

taken to improve the poor characteristics of nylon where possaible.
Some of the poor characteristics and what has been done to improve
them are described in the following {nformation.

l. Moisture Regain: This is the percentage of moisture
that a bone-dry fiber will absorb from the air under standard
conditions of temperature and humidity (65 percent relative humidicy
and 70 degrees F). If this figure is less than five percent, the
fiber is relatively difficult to dye and will build up static
charges when rubbed. The moisture regain of nylon is only 4.2
percent, so it is hard to dye and is subject to static electricity.

Multicolored canopies can be readily spotted from the air.
This assists rescue teams 1f this service becomes necessary. A
colored deceleration canopy on the airfield enables crews to pick
up the assembly quickly. A yellow-dyed canopy 1is more resigtant
to ultraviolet light damage from sunlight. The buildup of static
electricity can make 1t more difficult to service the parachute;
static electricity can also affect the opening time of the assembly.

2. Resistance to Sunlight: The ability of a material to
resist damage from ultraviolet light, which i1s found in sunlight,
is an important characteristic. All parachutes are exposed to
sunlight to some degree, and this exposure greatly reduces the
strength of parachute material where inherent resistance is low,
The military specifications for materials that g0 into the manufac-
ture of deceleration parachutes state that the material should not
lose more than 25 percent of 1itg original strength after 50 hours
exposure to sunlight or weathering. Inspections made on decelera-
tion parachuteg to determine the cause of failure of the parachute
have shown thq?'the material will sometimes $how a loss in strength
in excess of 50% after 50 hours exposurv to sunlight,

Chemists have developed materials which are more resistant to
ultraviolet light. Chemstrant "R" factor (a chemical) was added
to the fiher as the yarns were being manufactured. Yellow dye was
also added to improve resistance to ultraviolet light damage.

3. Heat Resistance: Personnel parachutes may be expoged to
heat in the aircraft in case of fire. Deceleration parachutes may
be exposed to heat in the drag chute compartment of the aircraft,

Nylon has a relatively low melting point, 482 degrees F, which
makes it very susceptible to damage from heat. Parachute assemblies
may also be exposed to heat caused by friction, such as line-overs
(a parachute suspension line being drawn over the canopy during
deployment and opening of the parachute). The deceleration parachute
coming in contact with the runway generates friction and heat.

4. Resistance to Chemicals: Parachutes may be exposed to
various chemicals and 1t is important to know which chemicals are
harmful and which are not. Nylon material {is TYesinstant to most
chemicals; however, 1t is very susceptible to damage from mineral-
type acids, one of which is used in batteries. Most compounds,

10 16
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such as alcohvls, alkalies, dry cleaning solvents, soaps and deter- 53‘7
gents, have litrle effect on the strength and elongation of nylon
yarn. ] )

Soot and (ertain chemical fumes are highly injurious to nylon
and direct heat or exposure to the sun's rays seriously affect its
tensile strength. It 1is not unusual for nylon to lose 30X of its
tensile strength {f constantly exposed to the sun's rays.

Cotton fabrics, webbings, and tapes absorb water readily
unless treated. They dry more slowly than the synthetic fabrics
and are more susceptible to mildew and fungus growth. The presence
of mildew will seriously affect the tensile strength of cotton or
other fabrics and should rever be ignored. Heat is less damaging
to cotton than to the synthetics. Insect damage, however, should
always be considered since cotton is a food for certain cellulose-
eating insects and makes good nesting or cocoon-spinning material
for certain insects. .

In any case, fire 18 a constant threat to fabrics. Smoking
should not be permitted where they are handled or stored, and the
storage of damp materials may result in fire caused by spontaneous
combustion. The rayons are almost explosive when set afire. -
Nvlon, although harder to ignite, will burn but will not explode
in the process. (reat care should be taken' to learn the storage
problems peculiar to any specific locality or climatic conditions
in order to {nsurc safe storage of these materials.

' CHARACTERISTICS
Flasticity

The abili4y of textile fibers to bounce back when released
fron: tension of stretch,

Elongat fon

The ability of fibers in yarns or fabrics to go in the
direction of the weave; also means the increase in length from a
tensile force. .
Tensile Strength
. The maximum load per unit o the original cross-section area
obtained prior to rupture. It is the actual number of pounds
resistance that a fabric will give to a braaking machine before
the material is broken on the testing apparatus and may no longer
be classed as a cloth or fabric.

Exercise 1

Study the training literature and answer the following
questions on a separate sheet of paper.

l. What {s a bias?

& 11




.53'7 2. How is cloth weight measured?

3. What are the names of the threads which run lengthwise
and crosswise in the materials?

4, Name the two basic weaves and their differences.

5. Explain the terms selvage edge and raw edge.

6. When referring to thread size, what is meant by 16-47
7. Which thread twist is used in sewing machines and why?
8. State the disadvantages of cotton.

9 State the advantages of nylon.

~

10. Describe the characteristics of cotton duck.

11, When is rubber used in our career field?

12, State two uses for leather in our field.

13, What is vinyl and what are some of its uses?’

14, What are the ideal conditions for storage of materials?

15, The difference between tapes-and webbings and material
is (1) weight, (2) width, (3) weight and width, (4) weight and
length,

16, To be different from material, tapes and webbings must

be (i) less than 6" wide (2) less than 12" wide (3) less than 18"
wide (4) less than 20" wide.

17.  Which of the following is not a characteristic of cotton
duck? (1) very elastic (2) good wearing quality (3) low cost (4)
high absorbency.

18.  The difference between tapes and webbings is (1) leng*h
(2) thickness (3) weight (4) material from which they are made.

19. To be classified webbing material must be less than 2"
wide and weigh over (1) 6 oz (2) 12 oz (3) 15 oz (4) 18 oz Pper
square yard.

20. Sewing machines use (1) Z (left) twist (2) S (right)
twist (3) eirher Z or S twist thread for sewing.

21. Yarns are formed by twisting together (1) filaments (2)
threads (3) cords (4) ropes.

22, Ply-yarns are two or more yarns twisted together and
form (1) filament (2) thread (3) cords (4) ropes.

23. Yarn size 1s indicated by a numbeg (e.g., 16): the

o finer the yarn, the (1) lower. (2) higher (3} nger the number.
19




24, S1lk and nylon threand sizes are indicaged by letters: 38
’ the higher the lotter, the (1) larger (2) longer-(3) amaller the
thread. :

25. Which five of the following are necessary for ldeal
storing conditions?

a. Dry room with temperature of 70°F
b. In a room high on a hill
c. Absence of direct sunlight

d. Room construction that affords protection against
insects and mice.

// e. A room with many windows
f. Wooden shelves for storage
g. A room with some form of humidity control

h. A room with iror bars on the windows and a lockable
door

i. A number of ash trays scattered around the room for
workers who smoke

SUMMARY
New terms in ai. phases of textiles are always coming to the
fore., Some words remain while others last only a short time. This
. study guide presents a reference to assist the fabrication and
parachute specialist in understanding the terminology that is a
part of your career field.
REFERENCES
1. TO 00-25-92, General Repair for Canvas and Webbing.
2. TO 00-25-120, General Repair for Canvas and Webbing.
| Exercise 2
g ¥
Match the term to the correct definition.
. Threads which run crosswise of A. Tape
-the cloth
B. Bias
2. The outside edge of cloth, tape,
or webbing that is formed during C. Z or Left Twist
the weaving process
D. Selvage Edge
3. A cut, fold, or seam made ‘
diagonally to the warp and E. Merlon
filling thread

13
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10.

11.

12,

13.

14,

_ F. Braided Cord
Weight of clo:h in ounces per

square yard G. Cloth Weight

The force measured in pounds H. Tensile Strength
per square inch required to

break » mate:{ial I. Flasticity
Basic unit used in Che . J.  Fiber

fabrication of cloth or yarn

K. Filling
Man-made material

L. Filment’
A must requirement for personnel
parachutes expecially in low M. Synthetic
altitude bailouts )

N. Opening Time
The ability of a material to
stretch and return o. Warp

Treatment given to riser webbings
to make them more resistant to
weay

Thread twisted in a manner to
always be used in®the sewing
machine

Weaving strands of thread together
to form a solid woven cord or ome
with a hollow channel

Materials under 12 inches wide
up to and including !5 ounces
per square

E 3

The thread, usually the strongest,
sYpporting most of the strain
during weaving.

o'
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Life Support Systems Branch ' JABR42733-5W-702
Chanute AFB, Illinois ' . 23 February 1979

HAND SEVIN SEAMS
OBJECTIVES

lipon cuﬁplrttng this unit of f{nstruction you will be able to list
hand sewn seam format{ons and their uses and fabricate two hand sewn seams.

INTRODUCTION

During inspection you will sometimes find damaged stitching on

parachute components which {8 due to abrasions or friction burns. In

some instances it is impossible to repair the parachute with a sewing
machine, depending upon the construction of the damaged component. Although
there i8 only a minimum of hand sewing done in a parachute shop, it 'is
important for you to be able to do the work when the situation arises. The
basic stitches vou will learn in this unit of instruction will enable you to
do hand sewing necessary in the parachute shop.

At times it may be desirable to completely hand sew an article made
ot heavy naterial because of the lack of appropriate sewing machines. Also
a delav in recetving replacements for lost, broken or worn parts may

proevent the use of 0 sewing machine.
Two repairs commonly made In the . a1 ication and parachute shop are
replacing cones and eyelets and re - .. o the sleeve found on some

Jeceleration parachute risers.

INFORMAT ION

When hand sewing cloth, one-=half (1/2) inch should be turned under as
reinforcement and the needle fnserted through both plies. When hand sewing
thick materfals such as leather and felt do not turn the edges under.

Yellow beeswax s 4pp2h«}§‘)IMnd sewing thread to prevent fraying and
twisting. Pure beeswax shou!d e used as the impurities in other waxes may
cause ofl or grease spots which result in the deterioration of the thread.

TYPES OF STITCHES
£

Bastinyg Stitch

The basting stitch (tigure 1) is used only for holding plies of
material together temporarily prior to machine sewing. This is
necessary when making a4 major repair on a parachute canopy. Basting
stitches are removed after the machine sewing is completed.

OPR: 3340 TCHTG
DISTRIBUTION: X
3340 TCHTGC/TTCU~L - 4105 TiVSA - 1
besigned 1or ATC Course Use. Do Not Use o . he Job.
1
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Basting Stitoh.

Figure 1.

Running Stitch
This stitch is used ‘o replace machine stitches where it is

impossible to use a machine or when a machine 18 not available.

All permanent seam ends are locked with two half hitches.

The running stitch (figure 2) 1s used for permanent sewing.
Running stitches gsewn on cloth will be 1/4 inch in length and 1/8

inch from the folded edge of the material.

Running "titeh.

Figure 2.
oo
i
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0v§rthrow Stitch \

The overthrow stitch (figure 3) iu used to ntt:ch m:;:: \
parts, like conea and aeyes, to parachute packs and c:{czl K
attachment purposes vhere machine sewing is not pra .

curved needle is used when the stitch can be sewn from only one
. side of the fabric or article,

" KNOT HIODEN

/

’ Figure &, verthrow Stitch. -

Baseball Stitch T

The baseball stitch (figure 4) is useful as a permanent
stitch since 1t {s very flexible and elastic. It also pulls the
cdges of material like leather evenly together with a plane
surface when used for repair or closing of an opening of any
kind, since the thread lies on both the top and bottom edges of
the material. A curved needle is commonly used to sew the
basehall stitch and, like lacing, it can be pulled as tightly as
desired. This stitch 18 used to repair the riser protector
8leeve on some deceleration parachute risers.

NEEDLES USED IN HAND SEWING

There are three p.incipal types of hand sewing needles used
in a parachute shop. The upholsterer's straight, sharp, round
point needle figure 5, part A {s used for baeting and hand sewing
fabric matertals, The upholsterer's curved, sharp, round point
needle, figure 5, part B, 1w used when it is necessary to work
from only one side of the miterial, as in closing a seat cushion,
The harnessmaker's needle, flgure 26, part C, 18 required when
seving parachute harncases; Lt has a blunt point which will
separate the woven threads rather than penetrating and weakening
them. Harness needles are availahle in size 0 and 00,
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REPLACING CONES AND EYFLETS
Installation of Cones and Eyelets on Fersonnel Parachute Packs

When replacing conee and eyelets, align the replacement cone or
eyalet directly over the holes where the original hardware wae
attached. When you are sewing on a cone, make sure that the hole of
the replacement cone aligne perfectly with the holes of the other
cones. If all the cones sre not in perfect alignment, the ripcord
pins may bind and not pull out when the wearer pulls the ripcord.

To install s new cone, use approximately 30 inches of 3-cord
nylon doubled and wvaxed. The stitch patterns that you will use to
secure the cone to the pack are the running stitch and the overthrow
stitch, Eyelet installation alseo requires 3-cord nylon doubled
and waxed; however, the stitching psttern consists of a series of
4 54
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turns located at five different places on the eyelet. The actual
stitching patterns for cach installation will be further explained
in the workbook.

When making any of thase repairs to the personnel parachute assembly,
strive to make the repair resemble the appearance ard strength of the
original components.

Installation of Cone on Deployment Bag for Deceleration Parachute

Pilot chute tompariment cones on deployment bags for deceleration
parachutes must be repsired if they have loose or damaged stitching.
Cones will be reattached to the deployment bag with 3 rows of runaing
stitches made with 5-cord nylon doubled and waxed. The stitching
‘should extend from hole to hole with no threads extending over the
outer edge of the cone flange.

REFERENCES
TO 14D1-2-374
TO 14D1-3-22
Exercise |
1. Install the cone,
a. Position the new cone in the same place ds the

missing cone was originally,

b. Use sgze six (6) cord cotton doublad and waxed,

c. Tie binder's knot 3 inches from ends. {To be used
to tie square knot when completed.)

d. Keter to tigure 6. Start sewing from underneath
(satep 1, position 1), Sew in a clockwise direction until needle
comes upat position 1 agatn. (Step 2.)

¢, Now sew in a counterclockwise direction}y with the

last running stitch going down through position 2, (step 2.)

¥

f. Bring needle up at ponition'l (stap 4).

g. Begin overthrow stitch in clockwise direction (step 4),
ending underneath position 8 (step 5).
%

-
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SURGEON'S KNOT AND
LOCKING KNOT

Froosiore SRt oenod e,

h. Tie surgeon's and lock knot on underneath side
(step 6).  Trim threads, leaving 1/2 inch side.

Exercise 2
1. Install the eyelet,
a. Place new eyelet in same location as original,
b, Use size 3 cord nylon, doubled and waxed.
c, Tie binder's knot 3/4 inch from end.

d. Start sewing with binder's knot onf underside of
pack, 1

e. Refer to figure 7, Heginning with step 1, attach

o the eyelet with 10 turns -- 2 turns in ftve places.

- Lo N
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ouTSIDE VW

TAEKING NEEOLE

SURGEON'S KNOT
AND LOCKING KNOT

——

f.

g,

Figure 7.

Ins:

(’ ’l.;

Tie completed stitching with a surgeon's and lock
knot as close as possible to the underside of the pack., (See
figure 7, step b.)

Cut cord 3/4" from the end of knot.

——
™
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Life Support Systems Branch JABR42733-5W~703 ~
Chanute AFB, Illinois

HARDWARE INSTALLATION

OBJECTIVES

Upon completing this unit of instruction vou will be able
to install hardware.

INTRODUCTION

Various typesg of hardware are used in the manufacture
life support equifnent. Hardware is that metal portion of v
item used to connect or secure webbings of flaps. Hardware
parts that require maintenance most often are grommets (both
plain and parachute), Durable Dot fasteners (plain and lift-the-
dot fasteners), cones, eyelets and interlocking fasteners (commonly
called zippers). When these hardware parts become chipped,
burred or loose they will be replaced.

#

INFORMATION

When installing hardware with handt)ols or presses, keep in
mind that all hardware is essential to *he overall performance
of the equipment.

>

PLAIN WASHER

PARACHUTE WASHER

PLAIN GROMMET PARA GROMMEY
{COLLAR)

Figure 1.

GROMMETS

Grommets are used wherever tt is necessary to reinforce
holes for lacing in covers, bags and packs. There agge two parts .

3340 TCHTG
DISTRIBUTION: X
3340TCHTG/TTGU=-L ~ 410; TTVSA - 1
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to a grommat, (Figure 1) the grommet ftamelf (or collar) and the
grommaet washer. There are two types of grommets used in equipment
maintenance; plain and parachute grommets. - Grommets are made of
aluminua and brass; parachute grommets are made of chrome~-plated

" braes.

DURABLE FASTENERS

T ‘re are two types of Durable Dot fasteners: the plain
fasten and the lift-the-dot fastener. Both are used for quick
opening and closure of pack flaps or inspection pockets. Lift~
the-dot fasteners are constructed to be stronger than othe’
fasteners and they are opened by lifting in the dot area of the
button portion of the fastener. Closure of the dot fastener
requirea nating the area opposite the dot to ‘the stud portion.

The fastener is made up ot four parts: the button and
socket make up the female portion of the fastener, and the stud
and evelet make up the male portion. (Figure 2)

Figure 2. Durable Dot Fastener
INTERLOCKING FASTENERS

Identificattion

Various tasks are accomplished more easily and quickly through
the use of Interlocking fasteners. For example, they save precious
suconds for an aircrewman when donning his flight clothing or
exposure suit. These fasteners also provide the repairman with a
means of easy access to items that require inspections.

There are two types of interlocking fasteners: separating and
nonseparating. The separating fastener is one where one side may
be completely separated from the other side. The nonseparating
type has both sides permanently attached to each other at the bottom
end with a bottom stop. Interlocking fasteners are very durable
1f operated properly. This includes making sure that there are
no foreign ovbjects between the parts of the fastener, and closing
and opening the fastener with a slow steady pull rather than a
quick hard jerk. When you operate a separating fastener, make sure
that the pin is properly seated in the box. f the slide sticks or
jams, 1t should not be forced. Investigate and correct the cause
for atoppage.

3
)11
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Figure 3. Interlocking Fastener.

As a specialist you should know thi: orrect technical names
of the parts of an interlocking fast: + wnich are shown {n figure 3.
The parts and their purpose are: '

1. Tape: Used to attach fastener to hag or cover on which
fastener is used.

2. Cord or Tape Bead: Part to which scoops are uttachéd.

3. Scoops: Mesh together to hold the fastener togeiher.
4. Slider: Meshes the scoops together,
5. Pull: Attached to the slider fir operiation ot the slider.

6. Top Stops: Prevents slider from coming off scoops at top
of fastener,

7. Bottom Stops: Keeps fastener intact and prevents slider
from coming off scoops on bottom of nonseparatingafgkgsgﬁy.

8. Box and Pin: Used only on separating-type fastener and is
used in place of bottom stop. This box and pin permits the fastener
sides to become separated from each other.

GLOVE FASTENERS
Identification

The most common type of fastener usea on clothing and other
items of fabric and rubber is the glove fastener. Figure 4
shows the three different types of glove fasteners most commonly
used. The main difference between the three types of glove
fasteners is their size., Glove fasteners are commonly used on
clothing instead of buttons. Glove fasteners are dependable and

,‘9
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Figure . .o Fastener,

-~
are used because of their holding and firm gripping ability.
This fastener i{s made of four parts: button, socket, stud, and

eyelet, as shown in figure 4.

SUTION

INDANTURS

wOOSENM JLOCK $0200.1.4.20

Figure 5. Flaring Button Collar.

Installation

Cut a hole the proper size for the

button in the material and

Make an indentation
Flare the

HAND INSTALLATION.

barrel of the button. Insert the
place the socket over the barrel of the button,
in a wooden biock for holding the head of the button.

‘) B TN
fy o
N ‘.
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barrel of the button sl tly with a center punéh. as shown in \
figure 5. Flatten the dollar of the button with a solid drive - :-“““~\\
Pin punch. Assemble and\install the stud and eyelet on the
other piece of terial 8o base of the eyelet is on the back
side of the material. Flare an latten the barrel of the
eyelet in a manner similar to fhe installation of the button and
socket.

Q CHycCa

@ socxer

o Lo
@ PUTTON
.

Figure 6. Clove Fastener Installation.

INSTALLATION BY PRESS. Cut a hole the size of the barrel
of the button and insert button in material. Place the correct
chuck and die and complete the attachment, as shown in figure 6.
Cut the proper size hole in the material to receive the eyelet.
Place the correct chuck ard die in the press. Insert the barrel
of the eyelet through the ‘10le from the back of the material.
Fit the study into the chuck. Lay the eyelet on the die and
complete the attachment. '

An assortment of chucks and dies 18 necesuary for the
instsllation of fasteners and grommets with hand- and foot~- *
operated presses. For eacht size and type grommet or fastener
installed, corresponding size and type chucks andi dies are
required. The die is the lower tool, and the chuck is the upper
one, as shown in figure 6. The adjustable screw at the top of N
the foot press 18 used to set the proper bight for the chuck and TN
die. There should be a clearance of abhout the tiicknenss of a
thin sheet of paper between the chuck and die.

Reference TO 00-25-120, Chapter i, Pg 22, 6}
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Exercise 1
Ansver the following questions concerning hardware on a separate
plece of paper.

1. What is the responsihility of the fabrication and parachute
specialist in regard to repair of flying clothing?

2. Name the parts of an interlocking fastener.

3. What type of 1ﬁ;erlocking fastener i3 used on a jacket?
4. List the types of interlocking fastener sliders.

5. Name three different types of glove fasteners.

6. What i{s the main difference between the different types
of glove fasteners?

7. List the troubles that are common to interlocking
fasteners.

8. How are unserviceable interlocking fasteners removed?

9. What type interlocking fastener installation 1is normally
used on a trouser fly?

10. Name the parts of a durable dot fastener.

11. What 18 used to install ylove fasteners?

12.. Where will the stitchiny e placed when repairing a
pulled seam?

PROCEDURE

These exercises will provide instruction in the installatiorn
of various types f hardware. You will receive further instruc-
tion concerning the installation f hardware in future lessons as
well as at your next duty assignuent.

Figure 7. Hand-Operated Press.

[\
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Type Fastener Size | Tool Manufacture Chuck No. | Die No
Plain Brass or Aluminum Carr Fastener
Grommet with Washer 0 9191 9192
1 C AR R 9194
P 9195 9196
- 3 e 2197 9198
Durable Dot Fastener /8" Carr Fastener
Button 1401
Socket 1410 -
Eyeletﬁm 1807
Stud 1 1412 }
Tahle 1. Chucks and Dies for Press Installation of Fasteners.,

. When leather punches of the desired stze are available, they
are used to make holes for the installation of hardware. The
punch i{s given” a sharp tap with a vawhide mallet and it {8 then
removed by turning and lifting at the sam: time rather than hy
oscillating (swinging) {t. This prevents the cutting eduge of
the punch from breaking. An assortwent f hucks and dies {.
necegsary for the {nstallation of fawtener:, and yrommety with hand
and foot-operated presses. For each -1/e .d type gromaet or
fastener installed, a corresponding sirse and chuck and die {s
required. The dje is the lower tool as shown in figure /. Sizes
of chucks and dfes to be used in setting the wrommets .and
fasteners are gi\en in table 1. The adiustab'e screw on the
bottom of the fooW presz 1s used to set the proper by ht tor
the chuck and die. wre should be a clearance of about the
thickness of a sheet of paper between: the chuck and die This
prevents them from hitting together and damaving the metal,

Exercise 2
\
1. Cut a piece of material 6" X 12". Fold it in talf to!
form a 6" X 6" square. \

- 2. Select the chuck and die set for installing the durable’
fastener stud and eyelet and fit it into the hand press. '

3. Select the 1/8" cutting punch. Center and cut a4 hole
in the fabric 1 inch from the folded edge and 1 inch from -he
nearest raw edge to the folded edge.

4, Install the stud and eyelet to tne fabric.
Exercise 3

1. Cut a plece of fabric 2" X 4". Fold it in hbalf to
form a 2" X 2" square.

2. Select the correct 1/8 fnch cutting punch. Center |t
on the fabric and cut a hole.
o (?5
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3. Select the chuck and die met for installing the durable
fastener button and socket and fit 1t into the press.

L
4. Install the button and socket to the fabric.
T ¢
lll 5
. \\
3/8" INSIDE MEASUREMENT N
) e
(- -
—
3/8" CUTTING PUNCH
Figure 8. Measurement for Grommet Indgfallation.
Note: For secure attachment, all holes in the fabric must be
of the same size as the i{nside diameter of the collar of the
faustener. This tnside diameter is found only hy measure-
ment (figure H). The washers on hardware are installed with
the manufacturer's trademark on t.  outside.
Exercine 4
1, lsing the same material you used for durable fastener
inatallation, install the grommet provided by your instructor.
l. Find the center of the &" X 6" plece of material. With
the proper cutting punch cut a hole in the center of the material.
3. Positinn the grommet collar into the cut out hole of
the material making sure that the collar will be to the top of
the materfal (stud side of the material).
Place the washer on the collar and install by use of the
foot-operated press.
Exercise 5
To assemble a 12-inch {nterlocking fastener, proceed as
tollows,
I, Cut a strip of interlocking fastener 15-inches long
(tagute 9. Tis allows 1 1/2 inches extra at each end of attach-
' ment of parts and folding when sewing.
. \ ) s — _/—r“v-—.._.--_/ﬂ‘ ‘__-
. .-
R 5
,'JT ; % Lo ..
~— ; z" 1-1/2" ""— . e L -
=aFr__;t:Ti:f;_;r;;ﬁ_____f;_w";L:;“*““:; '
v - ~ , “ ) e T . . A/-"'---\_\\ J-—"/_\H“ .
Figure 4, Correct Measurement for a l2-inch lnterlocking Fastener,
) (‘ \
© .(,
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Figure 10. Removing Scoops with Diagonal-Cutting Pliers.

2. Mark the 1 1/2 inch allowance on each end of the fastener
tape. Remove the scoops from each end to the point marked. ‘l'se
diagonal cutting pliers for removing scoops (figure 10),

CAUTION: Care must he taken not to cut into the cord. Clip
the scoops at a point just above the cord.

3. To assemble the fastener, the tape ends at the bottom
are pulled through the top of the slider until the scoops hegin
to join,

Note: If the joining is not consecutive, the slider must he
removed and the operation repeated.

4, With the slider in place. tae . “ttom stop is attached
by crimping it securely over the cords with a pair of pliers.

5. The top stops are each installed by first placing the
stop legs down on a smooth surface and gripping gently with the
pliers.

6. The stop is then slipped over the cord dlruétly above
the last scoop, making sure that its legs straddle the cord.

Note: Care should be exercised in installing the second ,
stop so that it 1{s located directly opposite the f{irst
stop.

FExercise 6

Answer the following questions on a separate sheet.®

1. Name 4 types of hardware which commonly require
maintenance.

2. What type of hardware is used on the pocket which
contains the Form 3917

3. Name 2 types of interlocking fastencrs.

4, What keeps the slider from coming off the scoops on the
bottom of A non-separating fastener?
o -
5. What are the parts of 4 grommet’ (
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OPPRATTON/MATNTENANCE OF (TASS 31 SFWING MACHINES

ORITOTTVES

Upon completion ot this study pulde vou will be able te
identffv functional feavures and thelr applications.  Alsu, oxplain
threading the head and bobbin, cleaning and lubrication, timing and
Wdiusting, trounhleshootinge and repair of the class 3] sewiny machine
PAW TO Y7 -h-1. )

PRNTRODUCTTON

Correct oneration and preventive maintenance cannot he emphoe
deed too stronglv, A good repalrman in anv career field magt
know more than just how to turn his machines on and off. 1t 1y
coceseary that he he aware of the functional features, how to nre-#
v o the machine to do the job required, and minor maintenance
cine that the machine is in peak operating condition at all

AORMATION

The 3-15% <ewlny machine (s smatl . and 1l hter than Mmost ot
her other machines used in the fabvi- 2@ o md parachute shop.,
the manunfacturer calls the 31-15 4 tailoring” machine which gives
viue to the type of material {t is designed to sew. Tt 1s used
Y onew Ll rt'pliv vluthing. uniforms, .‘s}.irt:;, fl_ving vlnthing.
Firts, underwear, jackets, llght tentage and similar materials,
Phese vy tses should make it obviou. that every fabricarion and
catachute sper Do ist must fedrn how to net up, use, and maintain
thie machine.

OPERATTON

1. S P A

e hass 3 machine makes the Vs <tandard lockstitch at a
mastran tecomnended speed of 2200 stitches per minute (SPI). Tt
has an escillating shuttle which operates {n an upright position
and is equipped with a drop feed which noves the material through
the machitne rvom front to back as it sews. The machine {s destpned
Coosew trom 7 oto 32 stitches per inch (S$Pi).  The front of the
wachine is that part nearesat the operator a: he §s in the position

to sew. Refer to figure 1 for the location of the following part:s
the classyg il wewing machine,

ey
Supersedes ST MABR42733-SW-704 (undated).
OPR: 1340 veere
DISTRIBUTION: X
Q VLD TOHT G /TG - 410 TTVSA - 1
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NEEDLE BAR. Holde the needle and carries the thread to the
oacillating shuttle where the lockstitch is formed. JE;ﬁ'

THRFAD TAKEUP LEVER. Removes the slack in the needle thread
atter the Jockstitch is formed at the oscillating shuttle and pulle
enough thread from the spool to make the next astitch.

PRESSURF REGULATING THUMBSCREW. Regulates the pressure on
#the presser foot to make sufficient pressure needed to hold the

material scoeurely.

FACEPIATY. Covers and protects the mechanism of the presser
toot and needle bar.

FYFLF.S. Guldes the thread from the takeup lever to the
necdle.

PRESSFR FOOT. Holds the presser foot.
SHUTTIE RACE SLIDE. Covers the shuttle race assembly.

THROAT PLATE. Surrounds the feed dog and keeps the material
trem slipping after the feed dog has been adjusted to the proper

Lee bt

SLACK 'THREAD REGULATOR. Regulates the slack in the thread
when the needle is descending.

Hewdle Bar . A Speel Pla Balense hee!
‘ and
Twesd Takeu, Theood Byeslet
Leven
Pres.ures Regulaling /, ' >
Thumbssrsw /L -
‘E Tiread Retainer Pood Raguister |
Toumbserew
Feuceploi /. Threod Tahoup w ,

Heod bisv Tansion
Assonbly

7. =3

13

Byelote <.

Pretser Bar 'k.....
\‘ ,—-"""-
Prosaer Foon oL,
.- - ‘,cj:\
t- Poad Dog " 6 - Threet Plate
» - -

e N

i i b e — T

Fipure 1. Class 11 Sewing Machine Head.
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P TENSION ASSEMBLY,

60 | | %

Regulates the tension on the weedle thread
So that the lockstitch may be adjusted properly, o

THREAD TAKEPD SPRING.,  Removes sufffcient <lack from the
needle thread when the needle is descending to prevent the needle
Prom splitting it thread.

FHREAD RETAINER.  Removes twists and tangles in the thiead
betore {t enters the tension disks,

ARM SPOOL PIN AND THRFAD FYELFTS. Lsed for placing small ) )
spaclya of shread on the machine, or for guiding thread as {t comes
trom the large vones. .

BALANCE WHEFL..  Provides a connection between the driving
it and the sewing machine head.,

FEFD RKFCUTATOR.  Used to regulate the length of the feed to
determine the number of stitches per fnch.

MODEL NUMARER D Nunber indfcating the machine model or the
s phace ot wanatacture, and moditfcatlons of the machine.

SERTAL NUMBLR.  Manufacturer's serfal number ot the machine.
FEET Do, Feed the materfals thron 0 (he machine,

PRESSER BAR HAMD LIFT.  Hand lever tan
o,

lifting the presseor

Hodel Numbet

sewing machines are identified by model numbers which are
Focated on the upright arm of the machine head., Each model number
(svmbol) is made up o1 two numbers separated by a dash or a letter.
Fhe tirst namber specities the machine class. The dash or letter
“waenotes the place of manufacture. The last number denotes
fmprovements or modit{cat{ions within the machine clas:s, Figure |
shows o Class 3 1% machine head and ity teatures. Flgurce 2 shows

the teatures ot 4 sewing machine stand that the machine heads are
nounted on,

Feeds

There are varlous types of feeding mechanisms to carry the
marerial through the sewing machines.

DROP FEED. Consists of a feed dog which moves the mater{al

the regulated length of a stitch, while the presser foot folds
the material in place against the feed dog.

NEEDLE FFED. The needle alone moves the materfal the regulated

length of a stitch, while the presser fout holds the material in
Q nlace on the throat plate.

ERIC ‘1
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and the needle teed. The compound feed is mor

S bl
COMPOUND FEED.  Connfdts of the uumbinatiss of the drop feed ‘
pusitive feed than

the needle feed or drop teed, fijfd. e matérial is fed from both
the top and the bottom. : T

ALTERNATING PRESSERS (NOT A FEED). Consists of a vibrating
presser foot and a lifting presser foot that work alternately to
hold the material while 1t 1s fed through the machine by the feed-
fng mechanlsm. The 1ifting presser holds the material while the
vibrating presser and the feed dog moves forward to make a stitch.

The feeds on the machines used in parachute shops are as
follows:

DROP FEED. Class 31 machine; Class 7 (with alternating
presseérs), -

COMPOUND FEED. Class 111W (with alternating pressers).

4 ~

TABRLK TuPr . EXTENBION CLUTCH ANM

B OFPENINO IN TANLEK TOP FOR

BRWING MAC HINF )b AD MOTOR “WITCH

r

G MOTOR BELT GUARD.

"

1. TREADLE CLUTCH POOT PEDAL.

YOOL AND THRFVAD hwAasER

ADJUSTARNL F NEWinG MACKHINE .
§TAND J oL pmiy PA‘N. _ |

E ADJUSTADLE MFWING MAUHINE X MACHINE FPOOT KNPEB LIFTINO LEVER.
MOTOR WITH CLUTCH . ¢ OIL CAN BRACKET

Figure 2. (lass 31 Machine Stand.
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Stitch-Forming Mechaﬁism

The stitch-forming mechanism (hobbin asgembly) is that part
of the machine which picks up the loop of the needle thread and
carries it around the bobbin case to form the lockstitch,  There
are two types of bobhin assemblie1: the osciljating shuttle, and
the rotary hook. The oscillating shuttle asgembly conalsts of .
shuttle point which moves back and torth’ to form the stitch. The
Class 31 machine has an oscillating shuttle operating In an
upright position and uses a small round bobhin. The Class 7
machine has a long beak oscillating shuttle which uses the spool-
type bobbin. The rotary hook assembly consists of a hook that
rotates clockwise to form the stitch. The Class 1I11W machine has
a rotary hook that operates in a horizontal position.

Needles

It is very important that the proper needle be used to
{nsure good machine operation. The selection of needles by class,
variety, and size for different machines and materials, is
necessary in order to eliminate thread breakage, needle breakage,
skipped stitches, and fraying of the thread.

Needles for the various machinec classes are selected and

ordered by needle number and size. 'he necdle numbers are b-digit
numbers; for example, number 2055 nc¢ ..v¢s are used in Class 31
machines. Cloth point needles ar: rouad sharp-pointed needles

used for sewing cloth, since thev du not cut the strands as thevy
- are forced between the woven threads of the fabrie. Many different
varieties of cutting point needles are available, but they are
used only for cutting heavy leather. Figure 3 shows the shape of
the openings made in material bv the cloth point, A, twist point,
B, and the diamond point, €. Figure 3, part A, illustrates why {t
is important that a round-pointed needle %;fhsed in cloth.

Figure 3, parts B and ¢ show how cutting point necdles will cut
the warp and filler threcads. . P
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Figure 4, Sewing Machine Needles.

Machine needles have a long groove on one side, and either a
short groove or a scarf on the opposite side, figure 4. The pur-
pose of the grooves is to allow the thread to fall back into the
needle when it enters the material to prevent the thread from
hreaking or fraying; therefore, it is important that the long
proove fs placed In the machine properly. On different class
machines, the direction varies with the position of the bobbin

asvemblies, On Class 31 machines, the long groove is placed to
the left. The scarf, figure 4, i to prevent the rotary hook,
from striking the needle as (¢ ....<es5 close to the needle to pick
up the thread loop to form th.. 1. !'«titch. (P

Needles are sized by the diameter or gauge of the needle,
figure 4, and the needle eye. The Belection of the correct size
needle {3 determined by the size and type of thread and material
used., The thread must pass freely through the eye of the needle
in order to prevent thread fraving or breaking. The sizes of the
2055 needles for most sewing operations required of the fabric
specialist range from sizes 18 through 22. Thelir Qﬁedle size
uumber increases with the diameter of the needle; therefore, size
I8 necdles are used for lighter weight materials than size 22.

l.isted below are a few necdle sizes and thelr uses.

SIZE 18. Foir sewing two to four plies of thin material, such
as silk, nylon, or rayon with size E thread.

SIZE 0. Yor sewing five or more plies of the above.

SIZE 21. For sewing two to four plies of medium weight
materials, such as aircraft ¢loth, 12-ounce duck, light leather,
and artificifal leather using 16-4 thread.

STZF. 22. For sewing two to four plies of medium weight mate-

rial such as heavy duck, lightweight and medium weight webbings,
and russet leather with “M6~4 threade.

SIZE 24, For sewing elastic or rubberized materials with
16-4 thread.

T
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The conditton of needle's point should bhe checked before
gtarting to sew. A dudl round needle acts the same an a cutting
needle, 1t will cut or pull threads and may weaken the seam, Thae-

condttion of o necdle may be checked by wlidlng the tngeennt |

over the point. It {t scratches or catches the natl, the needle
should be replaced with a new one. A dull needle may be sharpened
by placing it in the chuck of a drill press, and the driil ovperated
at high speed while holding a fine grade sharpening stone Tightly
against the side of the needle at the proper angle. The point is
then polished with a piece of russet leather. .

Safety Precautions to Follow When Using a Clagss 31 Sewing Machine

CORRECT POSTURE. Good posture and the proper position at
the gewing machine are important for the following reasons:

l, Vision is improuved.

2. The work in the machine may be handled more cfficiently.
3. Accident hazard is reduced,

4, Fatigue énd eyegtrain are reduced.

5. Appearance and bearlng of the operator are improved.

[ ]

----0 @

Figure 5. Correct Position and Posture.
General rules for the correct ﬁbsition and posture are:
1. Operator should sit upright and well back in his chalr.

(See Figure 5, -part A.)

2, Operator's nose should be in 1ine with the necdle bar.
(figure 5, part B) This will enable him to see oneach side of
the presser foot and guide the material with hoth\ﬁ

part C) .
e LY

avdu,  (Flgure 5,
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1. When in dan upright positicn, operator should extend
hands forward to the needle bar. (Figure 5, parts C and D)

4., His right foot should be placed on the foot treadle with
his heel on the lower edge for braking purposes. (Figure 5, part E)

5. His left foot should be placed on the floor beside the treadle.
(Figure 5, part F)

SAFETY TIPS, The following precautions should be observed
while operating machines {n order to prevent injury to the operator
or damage to the machines.

I, Keep the fingers out from under the presser foot while
the motor {s running.

2. Do not operate the machine 'ithout material under the
presser foot, as this will dull the feed dog.

i, Do not change the beobbin while the motor is running.

4, Be sure the bed slides are closed before operating the
machine as the tlinger: or the material may come in contact with
the rotarv hook and scerious damiye may be the result,

b Keep the fipgers ot ¢ side of the needle, not in front.

6. Hold hoth the necedle and bobbin threads tau! when start-
ing to sew,

7. When winding a bobbin, be certain that the presser foot
s ratsed and that the needle is not threaded.,
8. Do not start sewing until the motor has had sufficient

time to attain full speed.

Do not try to push or pull the material as 1t is being
tedfthiroupgh the machine. The needle will bend or break.

1o, Opoerate the machine at a low rate of speed to avoid
making liney that are not straight.

[ Be sure to turn the motor switch off any time you leave
the machine.

P2, Do not turn the balunce wheel backward a full turn or
the thread will break.

13, llse the proper tvpe of thread and correct size and class
of needles,

14, When tilting the macliine head back, be sure that it lies
securcvly against the machine headrest pin. Injury to your hands
may result if the machine head falls forward. Keep your hands
away from the edge of the opening while the head is back.

J9
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Thread Head and Bobbin .

You will learn how to thre¢ad the head and bobbin, regulate
stitches per inch, adjust head thread tension and regulate pressurc
or material itn another workbook. Refer to TO 4Y7-6-1, pages B
through 11 for threading {nstructions.

Clean and Lubricate -
CLEANING. The machine should be kept as free from dust and
dirt as possible. When not in use, it should be covered with a

dust-proof cover. The oil pan should be dusted and wiped free of
excess oil. .

LUBRICATION. When in constant use, the machine should be
oiled twice daily. The oil should be a highly refined mineral
oil with a low pour point. Oiling points are shown in figure 6.

Refer to TO 34Y7-6-1, pages 15 and 16 for cleaning and lubricatins
instructions. f

Note: Cleaning and lubrication for all sewing miachines
is basically the same.

LW .Y
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LUBRICATION CHART

MACHINE, SEWING (SINGER—)1.15)
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Flgure 6. Lubrication Char: for Model 31-15.
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MATNTENANCF

To fnsure that a sewing machine stays in peak operating
condition proper care cannot be emphasized too strongly. The man
sitting at a sewing machine expects to be able to accompl{«h cor-
tain things in order to support his part of a mission. Tt the
machine doesn't operate correctly then the job cannot be accom-
plished. Such things as lubrication on i1 day-to-day basis does
wonders for the machine. Due to the fact that an occasional part
may need replacing, you should know how to accomplish parts
replacement, and make minor adjustments. In exercises of the
workbook, you will be guided in timing, minor adjustment and
preventive maintenance.

Time the Needle With the Shuttle

Over a period of operation, the sewing machine may require
timing. Improper handling or forcing the machine to perform
bevond {ts design limitations will often present timing problemg.

The correct class of needle should alwavs be used in this
machine, (class 16X87, number 2055). Fach class of needle may
vary in lengrh or construction and {f the wrony c¢lass of needle is
used, it affects the timing.

Tiz'machtne 1s considered t he {n time when the shuttle
point,-on {ts forward movement, is centered on the needle, 1/16
inch above the top of the nocdle vve. 1f the machine forms a
lockstitch, it s considered timed. Refer to TO 34Y7-6-1, page !7.

Feed Nop Adjustment

The height of the feed dog is determined by the weight and
plies ¢f the material being sewn. I[f {t is set too low, the
materfal will not feed through the machine; 1f {t i3 set too high,
it may cut or fray the material. The recommended hefght of the
teed dog for sewing lightweight material is slightly less than one
tooth above the threat plate. If you are sewing heavier material,
raise the feed dog too a helpght which will {(nsure positive feeding
of the material, After vou have decided the correct height for
the project vou are fabricating, adjust the feed dog accordingly.
You must remember that each time the height of the feed dog is
changed, the feeding mechanism may be out of time. For this rea-.
son, get the feed dog first and then make the necessary adjustments
on the feeding mechanism. Refer to TO' 34Y7-6-1, page 8.

Time Needle with Feed Dog (Feeding Mechanism)

The feed mechanism should be timed so that the feed dog
finishes its feeding movement when the thread take-up lever f{s
at its highest poattion.® The feed should always finfish {ts feed-
ing movement before the ueedle reaches the material belne sewn
on {ts downwird stroke. Refer- to TO 3Y7-6-1, page 19,

N
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Adjust the Take-up Spring

To adfust the take-up spring correctly, you must first under-
srand {ra normal operatfon. The take-up spring is essehtfally a
part of the tension assembly., The thread take-up lever pulls the
thread take-up spring down about even with the slack thread
regulator, while the needle is going up. While the take-up lever
i~ coming down with the needle, the take-up spring pulls the slack
vut of the thread and keeps it from getting under the needle.

If veu do not have this adjusted properly, a loup can form
cover the needle hole In the throat plate and the needle can split
the thread as it enters the needle hole. You should set the spring
about /4 fnch above the slack thread regulator. Refer to TO 34Y7-
6b-1, page 20,

Adjust Stitches Per Inch

The length ot the stitch is adjusted by the feed regulator
thambserew located {n the slot on the front of the upright part
ot the arm on the ¢lags 31 scewing machine.

To lenpthen the stitch, the thumbscrew must be loosened and
moved downward, and to shorten the stitch, the thumbscrew must be
~loosened and moved upward. When the desired length of stitch has
been obtalned, tighten the thunn rew. Refer to TO 34Y7-6-1, page:
14,

_T?nublvﬁhnutiug

while extensive troubleshootinge 18 not expeected from the
three level appreatice, vou should he familiar vith the cure for

some common troahless Tor {pstance, vou are expected to analyzoe
some of the simple canses for 1 edie and thread breakage.

NPEDLE BRIV ARAGT . seweral thiings could cause a needle to
break, Tt miav bhe the result of (mproper selection or seating of
the needde, or 1 could be the fault ot the machine operator. The
first step in treublehooting this problem would be to ask your=-
self, “"Am ! palline the rabric or overloading the needle with
thick seams.” 17 vou are pulliny the fabric, the needles will
continue to hreak uatil you learn to feed the material properly.
It you are feeding the material properly, the most likely trouble
f- that the needle or presser foot has become loose. If-this is
the vase, be sure to tighten the loose setscrew. If the wrong
needle has been placed in the machine eor if the needle has been
incorrectly set in the needle bar, 1t"will probably break. Be
Sure you replace the broken needle with a needle that is made for
“the machine you are using and see to {t that it is pruperly set
in rthe need!c bar. ‘ - '

NEEDLL {HREAD BREAKAGE.  The size and twist of rhe thread -
should he checked to be sure that you are using left-jwist thread
ot the proper size for the needle vou are using. A thread of cor-
rect size will pass frecly through the eye of the needle. Also .
sec¢ 1f the thread is dry, because damp thread is likely to break.
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If the thread iteelf is not responsible for the breakage,.
check the threading and tension of the thread, An incorrectly
set or damaged needle miy also be the cause of the trouble,
Follow these checks with a check for sharp edges on the hook
bobbin case or tension controller. If burred, smooth the sharp
edges with emery paper.

BOBBIN THREAD BREAKAGE. If the bobbin tension 18 tuo tight
or {f the bobbin case 1is incorrectly threaded, the bobbin thread
will probably break. If the bobbin is wound too full to revolve
freely, take off thread down to the rim of the bobbin and adjust
the bobbin winder. If rounds of thread on the bobbin are lapped
over one another, wind the bebbin correctlv. If the bohbin case
13 sticky with gummy oil and lint, clean the bobbin camse and -
shuttle race according to the technical order. If there {s a
sharp edge on the shuttle, bobbin case, bobbin, or needle, smooth
it with emerv cloth.

Shuttle Race Assembly
- Y

It is necessary to remove and clean the shuttle race assembly
it {t becones excessively dirtv. The point /of the shuttle is some-
t imes damaged during operating and may require replacement. Sma’l 1
hurrs or rough spots may be removed from the shuttle point with
emery cloth; the shuttle may then be replaced and the asgembly {g
congidered serviceable, Refer to T0 Yr726~1, pagoe 18.

Exercise 1 o
. t
Refer to the above TO and answer the following questions on a
separate sheet.. ' ' ; /

.

I. List three of the {tems the 31-15 Is designed to sew.

a.

b.

!
c.

2. State rhe maximum speed of the 31-15.. i ]
3. ,fho Class BI)seﬁfag ﬁktﬁine {s equipped with what t{ﬁé-“

of feed? . ' o~

- [ ' ~ ’

4.  What type of atitch doeg the 31-15 sew? ¢

. 5. When‘placfﬁg fhe.n;edle in the machine, to which side
" does the long greove; go? ; . |

~ -6, »'What size ne@dlé’%i'?neg 1n-thg231-h5?
: - , s -
7. How can you determine the ccndition of the needle?
L . “ ‘ ' o . ,
o . A =

&1

Jil] Lo

-



.

8. State the function of the following parts of.che 31-15.
a. Thread Take-up Lever
ﬂ. Presser Foot
c. Throat Plate

d. Slack Thread Regulator o

) . ;
e. Tension Assembly ~ -
b
-~ f. Balance Wheel
g. Feed Regulator {
- ’ L h. Feed Dog
. , = -
9. In which direction should you place the feed regulator
' thumbscrew .in order to lengthen the stitch?
J ‘
. 10.”” What should be used to clean weur sewing machine?
l11. What {s used to lubricate the 31-15 sewing machine? '
12. How often should thﬁ‘)TLIS be oiled if in constant use?
~ : 13. What is the distance bétween the ‘needle eye and the
shuttle point wh:n the machine 1s properly timed?
- . ' = -
14. What {3 the proper height of the feed dog?
¢ -
. ‘ ~ /
. 15. Give some reasons for needle breakage. !
- ‘ B ]
. Lo * . ¢ N
REFERENCES _ {
/ ' 1. TO 34Y7-6-1, Singer Sewing Hachine, 31-15
J ) , : _ e
. 2
{ .
T
&
~ \
. ~ Co 15 .
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) Exercise 2

Refer to figure 7 and then f1ll in the blanks on the dlagr.am
below,

Figure 7. Functional Features of s Sewing Machine Head, Type 31-15.
. 11,

2. ~ __ 12. e
3. X 13. .

4. 14, i
5. 15, N
6, 16.

7. | .
8. 18,

9. 19.
10,

b
= 7
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Exercliae 3

1. Familiarize yourself with the Class 31 sewing machine by
following the procedures ligsted below.

a, Sit ar the machine in a comfortable position.

b, Locate all the labeled parts of the machine as shown
in figure 7.

c. Place your right hand on the balance wheel and turn
it slowly toward vou (focrward).

Note: Observe the action of the feed dog as it moves
forward to get into position to make the next stitch.

d. Locate the hand presser foot lifting lever at the
back of the head.

e. Raise and lower the presser foot by lifting the
lever several times.

t, Tilt the machine head back on its hinges and let it
rest on the dowel pin rést, turn the balance wheel fcrward, and
watch the action on the oscillating shuctle.

2. Turn the balance wivvl forward until the needle
moves to the highest position.

1. SMUTTLE MACE NOICH.

2. ROARIN ( ASK POSITION PINGER.
3} STUD OF SHUTTLR BODY.
4. LATCH.

Figure 8. Removing und Replacing the Bobbin Case.

h. With the thumb and forefinger of the left hand,
open the Jatch on the bobbin caze (sece figure 8). Holding the

17
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bobbin case by the latch, pull it to the left and out of the
machine, '

i. Releage the latch to remove the bobbin from the
case,

Note: As long as the bobhin latch is held open, a
sliding lug inside the bobbin case holds the bobbin in
the case. Do not try to force the bobbin out of the
case while the latch is open.

3. Place an empty bobbin in the case.

k. Open the bobbin case latch, place the bobbin case
on the shuttle stud (figure 8, part 3) and press position finger
(figur:> 8, part 2) in the shuttle race notch (figure 8, part 1).
There will be a sharp "click" when the position finger snaps in
place in the shuttle race notch.

1. Lower the machine head to its original position.

Exercige 4
l. Practice machine control.
a, Locate the motor switch und turn it on.

b. Raise the pregser foot.

CAUTION: Never operate the machine with the presser foot

making E}rect contac th the feed dog, as this will
dull t he\ﬁfged_m’ﬁ

Figure 9. Disengaging Clutch. " Figure 9A. Engaging Clutch.

¢.  Place your right foot on the treadle with your hec!
applying pressure on the lower edge of the treadle as shown in
figure 9.

d. Apply Pressure gradually with the toe as shown in
figure 9, part A, ' ’

CAUTION: Keep hands away from the needle and do not run

e

W

—Elill . the machine at high speed. Qi
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CAUTION: USE A DOUBLE TIGCKNESS OF FABRIC UNDER THE PAGE

START SEWING AT THIS LINE

FOLLOW EACH LINE

FOR SEWING MACGHINE PRACTICE.
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| Figure 10.
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DO NOT SEW IN THIS AREA
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o, Start and stor the sachine several timex. Practice
vperating the machine as slowlv s pousgible and apply the brake
quickly several times.

N Turn of ¥ the mdétor.,
R Complete vx);gnth-.- cverotseo,
NI Cat one pfece of tabric 1In" x 11",
o Double tabric o 4t measures 8" % 11", y
-
Remove tipures 10 through 16 trom this workbook,

Place tabrtc under each flgure and ow as Jdirectoed.
Noter Save the plece of fabric for future scwing projects.,

(1Y Life the presser foor.

(27 Ralse the needle to the highest position.

(1) lngert tabric and paper under the needle and turn
the balatee wheel forward ant i1 1he needlse plerces the first line on
the papet .

(”6‘ X.«':‘.J("r tlye e Ly LS YRY S

(%% Tuain on the motor. ~

(6 Pres. the foot treadle with the toe vervy Hyhtlv
Sew s Hrectec T Y nrees 1o through 14,

£77  Remove the fagure from the sachine by ralsing
the needle to ity hiphest pocition and Mt tloe . presaer foot with
the hand {tt,
Noteo DDoopot help the material through the machine. 1t is
Hnnecessary te push or pull the paper or material; the feeding
mechanfsm is timed to feed the material properly. The paper
may be gulded through it lightly with the finwertips.
(1)  Repeat the same procedure on each figure.
kxercise 5
To thread bobbin and head proceed as follows:

1. Thread the bobbin, €)3

a, Remove the bobbin from the case and place on the bobbin
winder spindle as shown in figure 17.

h. Pass the thread from the tiread stand down throuph the
thread hole in the tension bracket (figure 17, part A) and down between




¢ -

v o B - L L4

-

)

L

the bobbin winder disks (figure 17, part B). Pull the thread’ffph the
lower side of the tension disks to the bobbin. . .
. ) . SN
c. Place the thread end through the hole in the bobbin
from the {natde out. - R

”~

d. Press the lateh thumb lever untii the automatic stop
latch (figure 17, parc D) catches and holds the pulley (figure 17,
part F) against the driving belt (figure 17, part F).

i

Figure 17, Windin. tne:Bobbin. .

v. Ruisie the presser toot.
¥ -
f. Start the motor and hold onto the end of the thread
where {t protrudes from the bobbin.

K. Step on the foot treadle and apply pressure gradually
with the toe,

h. Continue running, the machine until the bobbin is wound
and then shut of f the machine, '-

Note: Whein the bobbin i{s full, the winder will stop
automatically,

i. Cut ag clege as possible the loose end of the thread
protruding from the side 0! the bobbin.

Note: Faflure to cut the thread end from the side of the bobbin
may regult in the thread winding around the stud of the shuttle
body (figure 8, part 3) (page 17). This w?ll cause thread breakage
or poor bobbin tension.

j. Remove the thread from the winder.
k. Place the bobbin in the case so that the thread will

unwind clockwise as the hobbin opurates. The thread will unwind from
the bobbin as shown in figure 18, when placed in the case.

14
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Fligure 18, Hobhin Pulling Clockw]se.

Figure 19. Bobhin and '®okhin Case.

. Pull the thre.ad®en. back through the slot (figure 173,
part A) and out the opening (!t ivu. e 19, part 3) leaving about a
w=inch end of thread.

m, Place the bobhin case {n the machine as shown in
t{vure 8, pawe 17.

Note: Be sure the throead end {s hanging to the left of the
posftion tinger ready to be picked up by the needle thread,
f{gure R, page 17.

)

Thread the Head. (See figure 20).

l_l POSITION FINGER
" BOBBIN CASE IN SHUTTLE RACE NOTCM

LATCH CLOSE

|

Fi&pré 20. Bobbin Case in Shuttle Roce with Bobhin Tﬁ(pﬁd N
Ready to be Picked up by Needle Thredd.
i . ' ;
0Ot 1 :
;::!L) ) - 1} ) e - i
. l - -
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u. (hovk the needle, fr &_ .

(1) Railse the needle bar to the.highéstfposition.
Loogen the neesle (luamp screw and remove the needle.

(/) Check the needle for propér class, varietv and
size,

(3) Never usc a bent needle or one that is blunted
or burred.

(4} Insert the needle shank as far into the clamp :
as ft will go; turn the long groov int%ggﬂneﬁaLe s0 that it faces ; '
the left and is directly in line with e arm of the machine.

Tighten the clamp screw.

Fipure 2. Threading Points,

b, Thread the needle. Pass the thread through the follow-
Ing points (see figure 21).

(1Y Top hole in left-hand spool pin.
() Tnp'hcle in thread retainer. |
(3) Botrom hble 16 tﬁ}ead retainer.
(4) Tension disks.

CAUTION: Make certain the thread is pulled between the tension
disks until {t touches the tension stud. '

(5) Hook of thread takeup spring.

(h) Slack thread regulator.
w6 04
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(7) Hole in thread takeup lever,

(8) Top eyelet on faceplate.

(9) ‘Bottnm evelet on faceplate.

(10) Eyelet in neecle bar thrend‘guarq.
(11) Eye of needle.

c. Catch the bobhin ihread.

Figure 22, Needle Thread Being Used to Draw Bobbin Thread ’
up Through Hole 1in Throat Plate. .

(1) After the needle has been threaded and the bobbin
case replaced, the operator must yse the needle thread to catch and
draw the bobbin thread up through the hole in the throat plate, as
{llustrated in figure 22.

_ (2) By operatimg the hand 1ifting lever, lock the
presser foot in its raised position. ’ ‘
- b
5o
(3) With the left hand, hold the end of the needle
thread a little slack and toward the upright of the arm.

. . , '
5~ (4) With the right hand, turn the balance wheel down

= toward you ufitil the needle moves from its highest position, down,

and back up to its highest position. If the needle thread is held . o
with & light tension during thig operation, and {f the needle is =
“correctly timed, it will catch the bobbin thread. '

iped

| L (5) Draw up the needie thread, and the bobbin thread . .. = ...
e will come up with it through the hole in the thread plate, as in ,
L ERIC figure 16. . B

P
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Exercise 6

To practice operation of u threaded machine, proceed as follows:
1. Insert the work.

a. Raise the presser foot.

b. Place the edge of the umsterial you have been using
under the presser foot.

c. Pull both the needle and hobbin threads under the
presser foot.

d. Lower the presser foot,

e. Hqld the needle and bobbin threads with the left hand,
turn the balance wheel forward with the right hand, and make three
or four stitches in the material by hand-turning the wheel.

Note: If the balance wheel is given a compléte turn backward
when the machine is,threaded, it will break the thread.

f. Turn on the motor.

K- Sew a few inches.

2. Remove the material.

a. Turn the balance wheel forward until the take~up lever
is in the highest position.

Note: When the take-up lever {s in the highest position, the
oscillating shuttle has completed the formation of the lock-
stitch, leaving both the needle and bobbin threads free to be
pulled from the machine.

b. Lift the preaser foot with the hand 1lift lever,

Note: This releases the pressure on the tension disks, thereby
releasing the tension on the needle thread so that the material
can be easily pulled from the machine without breaking threadq.

c. Remove the material from under the presser foot by
pulling 1t away from you.

d. Cut the needle thread (top side) one-eighth inch from
the material, turn the panel so the bottom side will be up. Pull
the needle thread to the underside of the material by pulling on the
bobbin thread. '

e.  Cut bobbin thread close to panel.

Note: This is done to bring both cut ends to the underside
and avoid ragged threads on top of the material,

38
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Exercise 7
To regulate the number of stitches per inch, proceed a;\Jﬁllnws:

Note: The feed regulator thumbscrew, figure 1, on the front of
the arm regulates the length of the stiteh. To change the length
of the stitch, loosen the thumbscrew and move it down to lengthen
the stitch, and up to shorten the stitch. ‘ -

l. Draw (with a sharp-pointed pencil) two parallel Iines one
inch apart on a scrap of cotton duck (two plies). Sew across these
lines and count the number of stitches per inch.

2. Loosen the thumhscrew and lengthen the stitch by lowering
the regulator, :

3. Shorten the stitch by raising the régulator.

4: Set the machine to sew efght stitches pgf inch,
Exercise 8

To adjust tensions, proceed as follows:

1. Needle thread tension.

a. Cut a strip of lightweight duck 6 X 12 inches. Double
it to form two plies of material ¢ X 6 {nches. '

b, Turn on the machine and seé-ﬁor a distance of two or
three inches.

c. Lift the pressar foot with the hand [{fe lever and
examine the atitehing formatfon on both siden o1 1 he miterfal,

A 3 e A 7
AR e |

Figure 23, Correct and Incorrect Adjumtments on -
Needle and Bobbin Threads. .
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Note: Figure 23 shows the correct and incorrect tension
adjustments .on the needle and bobbin threads. "A" shows the
lock formed in the center of the plies of material, indicating
that both the needle thread tension and the bobbin thread
tenaion are correct. "B" shows the lock formed on the top ply,
indicating that the needle thread tensfon is too tight and the
bobbin thread tension too loose. "C" shows the lock formed on
the bottom ply, indicating that the bobbin tension is too tight
and the needle tension too loose.

d. Adjust the tension as necessary by slightly turning
the thumb nut on the needle thread tension disk clockwise to increase
tension or counterclockwise to decrease the rension and lower the lock.

e. Sew on' the material again for a few inches, and check
the stitching formation.

f. Adjust again, if necessary. N
Note: 1If the correct tension cannot be obtained by adjusting
the tension disk, the bobbin tension will need adjusting.

2. Bobbin thread tension., The tension on the bhobbin thread
{s regulated by the bobbin case tension spring screw pointed out by
the screwdriver in figure 24. To {n..r~ase the tension, turn the screw
to the right. To“decrease the tension, turn the screw to the left.
When the tension on the bobbin thr.ead has been properly adjusted, 1t
is seldom necessary to change 1t, because a correct stitch can usually
be obtained by varying the tension on the needle thread. Changing
the thread size sometimes makes it necessary to change the bobbin
tension.

Figure 24, Bobbin Thread Tension Adjustment,
a. Thread the bobbin case.

b. With a jeweler's screhﬂriver. loosen the screw.

40
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_ Note: This screw is very short, slightly more than the thiek-

ness of the case; therefore, care should be taken to prevent

the removal of the screw, as this usually results {n {ts being -
lost.

c. Test the looseness f the thread.
d. Tighten the screw, Pull the thread to test the tensfon,

e. Set the screw ac that a moderate pull releases the
thread.

Exercige 9

Il

To adjust the pressure on the presser foot, proceed as follows:

: Note: The pressure of the presser foot upon the material enables
the feed dog to push the material forward each time the needle
goes up. For the needle to make an even stitch, the material
must move forward at a uniform speed. If the pressure is too
light, the dog does not feed the material, the needle hits in
one place on the material and the bobbin thread knots up, If
the pressure 1is too great, the feed dog is worn unnecessarily
and feeds the bottom fabric faster than the upper fabric. The
preasure on the presser frot is regulated by the pressure regu~
lating thumbscrew on top ..t the machine, figure 1.

1. Turn screw downward to increase pressure on the material.
2, Check the pressure by running the machine for a few stitches.,

3. Turn screw upward to decrease pressure on the material,

Exercise 10

To time the machine so that the needle and shuttle will form the
lockstitch, complete the following steps:

| Remove the throat plate,

2. Check the class of needle and its insertion into the needle
clamp,

3. Turn the balance wheel toward you until the shuttle point
moves forward and is centered on the needle,

111
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Figure 25. Shuttle Point Positioned 1/16 Inch
Above the Necdle Eye.

be If the sl ittle point {s not 1/16 inch above the eye of the
needle (figure 2%), recove the faceplate, loosen the screw in the
needle bar connecting stud and move the needle bar up or down to
correct the position. Secure the screw and replace the faceplate.

5. Check the timing and then replace the throat plate.

42
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Exercise 11

The tension of the thread take~up spring should be sufficient
to reduce the slack in the needle until the eye of the needle, on
its downward stroke, enters the materfal. Tension on the thread
take~up spring is adjusted as follows: (See figure 26) .

RECESS AREA
SPUING %
ASOVE TAKE Up | SET ScaEw
THAEAD TAKE.UP
SPRING AEGULATOR
0E View)

Figure 26, Adjustment of Thread Tension
Assembly (Spring Tension and Position)

173
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+ BACK OF MACHINE

9

FEED DOG
NEEDLE ON DOWNWARD

MOVEMENT

‘ + 'TEETH OF
FEED DOG

] FLUSH WITH

THROAT PLATE

(
- :‘Ir..__...""""hemt.:: — -
e s f ‘e n . LRI I

e -

Figure 27. Adjust Needle With Feed Dog.

Figure 28. Eccentric Collar and Setscrew.
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l. Set the take-up spring regulator casing at a twelve o'clock
position, :

2. Turn the knurled nut on the tensfion stud, until 1c¢ (s
positioned on the extreme end of the stud, toward the operatar,

i, Insert a screwdriver in the end of the stud and turn the
stud to the operator's left. (This action will loosen the stud so
that the spring may be set without damage.)

4, Raise the presser foot to the up position and posit{on
the spring 1/4" from the slack thread regulator.

S. Hold the spring in this positicn and insert the screwdriver
in the end of the stud.

6o Turn the stud to the operator's right and tighten {t
against the sp-ing.

7. Push down gently on the take-up spring and check the
position of the spring with the slack thread regulator (1/4"),
Reaccomplish steps 1 through 6 1f the spring {s out of position,.

Exerci«. 12
Time needle with the feed dog:

Check feed dog height insuring that it {s slightly less than
one full tooth above throat plate at its highest point of travel,

NOTE: The feeding mechanism needs timing 4{f there i{s a twisted inot
every two or two and one~half inches which cannot be eliminated by
adjustment of the tension. Do Not adjust the feed eccentric unt{l

you have checked the timing of the needle. The procedure will need

careful supervision by the {nstructor the first time,

To time the needle with the feed dog, proceed as follows:

l. Set machine to sew longest stitch possible.

2. Turn the halance wheel in the direction of . operation until
the feed dog is as far back as it will go and on the down stroke, see

figure 27,

3. Move to rear of machine and remove arm side cover by removing
the thumbscrew, see figure 28,

4, Feed wechani{sm B, and setscrew A, figure 23, will bde vigidle,
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5« Holding mechanism with right hand, loosen setscrew one-
half tura.

6. Reset feed dog level with throat plate by turning feed
mechanism, B figure 28,

7. Holding feed mechanism with right hand, turn balance wheel
in direction of operation until point of needle is on down stroke
and ready to enter material, figure 27,

8. Holding feed mechanism with right hand, tighten setscrew,
A, figure 28.

Exercise 13

The tension assembly is adjusted by turning the thumb nut on
the tension stud, forcing the tension spring against or awdy from
the tension disks. Since this assembly applies direct pressure on
the needle thread, the area between the tension digks must be kept
clear of rust or foreign objects as follows:

1. Remove the thumb nut, tension spring, tension release
washer, and tension disks, ‘

L)

2. Cigén the inside areas of the tension digks with a soft
cloth, Remove rust with emery cloth, -

Note: Do not apply oil to any of these parts,

3. Reassemble by positionggg the tensf{on disks, tension release
washer, tension spring, and thumb nut on the tension stud.

Note: Be careful not to cross thread the thumb nut on the tension
IIKUdQ
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Exergise 14

To troubleshoot the machine for skipping stitches and thread
breakage, proceed as follows:

1, Skipping stitches.

a. Remove the throat plate after taking out the two screws
and check for the following:

(1) Needle for correct number (2055) or correct class
and variety (16X87).

(2) Loosen the clamp screw which holds the needle 1in
its position,

(3) Push the needle up in the clamp as far as it will
go and tighten the clamp screw to hold the needle in its correct
position.

(4) Turn the balance wheel toward you until the point
of the shuttle, on its forward stroke, is centered on the diameter
ef the needle.

Mote: The top of the eye of the needle should be 1/16 of an inch
below the point of the shuttle. If above procedures are incorrect,
reaccomplish exercise 10.

2. Needle thread breakage.

a, Check the machine for proper threading. If it {s not
properly threaded, reaccomplish exercise 4,

b. Set the needle iiéh the long groove to the left,

¢.  Check the needle thread for proper tension. Follow
procedures in exercise 7 to get correct needle thread tension.

d. Check the shuttle for sharp edges. If there is evidence
of damage, smooth with emery cloth.

e. Check the needie for defects., If needle {s defective,
blunted, or bent; remove and replace with & correct aize and variety
(2055 or 16Xx87).

" 10y
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OPENED FACE MLATE ‘!,

NEEDLE BAR AY

NEEDLE SAR CONMEICTING
STVO sCmw

MHIGH POSIMON

SHUTTLE DRIVER

Figure 29. C(orrect Position of ShuttleQﬁriver and Meedle Bar
to Remove or Replace the Shuttle Race Assembly.

REFERENCE
1. TO 34Y7-6~1
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Exercise 15

To repair or replace parts in the shuttle race, disassemble as
follows:

1. To remove the shuttle race turn the balance wheel until the
needle bhar travels as far upward as possible. The shuttle driver
should be in the position indicated in figure 29.

Note: The . shuttle racte assembly cannot be disengaged from

the shuttle driver, during removal or replacement, until the
needle bar is at the highest position. The upper and lower
shafts of the sewing machine are connected; turning the balance
wheel will change the‘position of the needle and the shuttle
driver. ‘

2. Remove the two outside shuttle race screws.

3. ~ Slip the entire assembly to your left and downward. During

removal, apply\finger pressure to the stud of the shuttle body to
prevent the shuttle from rotating in the assembly. Place the assembly

in a parts box.

4, Using cheesecloth, remove threa! and dirt from around the
shuttle driver.

5. Take the shuttle assembly from the parts box. Lay the assemply
on a flat surface for disassembly. DO NOT HOLD TH* SHUTTLE RACE ASSEMBLY

IN YOUR HAND TO REMOVE PARTS: THE SCREWDRIVER MAY SLIP,

6. Remove all the'parts of the shuttle race assembly, inspect-
ing and cleaning each part. If the shuttle point has been damaged {t
should be sanded down with emery cloth. If beyond repair, replace {t.

7. Reassemble the parts of the shuttle race. The beveled edges
of each minor part will be positioned toward the shuttle driver.
Secure screws' in the assembly but do not apply excessive pressure.

8. Position the needle bar at its highest position by turning
the balance wheel toward the operator. Insert the assembled shuttle
race so that the outside screw holes of the race are iIn line with
those of the housing. Insert ami secure the two shu‘&le race SCrews.

-~
1)

£

Caution: ifikhe shuttle race is not seated in the housing of
the m:~hine, the shuttle point will clip the needle during

operatiun.

10y
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MACHINE SEWN SEAMS

OBJECTIVES .

Upon completion of this unit of {rstruction you will able to
fabricate machine seams and stitches.

INTRODUCTION

Parachutes are devices that become worn, torm, and in need of
various repairs and modifications in order to insure their continued
gerviceability. Each job calls for spacific seam and stitch
formations that are standard in construction.

INFORMAT ION
CHARACTERISTICS OF MACHINE SEAMS

Machine seams or stitchings have the following specific
advantages ‘over hand-sewn seams: (1) speed, (2) appearance, and
(3) uniformity of tension. Their desirable characteristics are as
follows:

Strength

Strength of a seam or stitching depends on the type of
thread, stitch type, number of stitches per inch, the construction
and tightness of the seam, and the size and type of needle point
used,

Note: The strength of the seam should equal that of the
material it joins. Use only the material specified
for the assembly in the applicable technical order.

Elasticity and Flexibility
Elasticity and flexibility depend on the stretching qualities’

of the material used, the quality and tension of the thread, the
length of the stitch, and type of seam or stitch used.

\

OPR: 3340 TCHTG
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Durabilicy . .

Durability is determined by tha wearing qualities of the
material; the quality of the thread used, and proper tension,
which will set the stitches well into the materisl to reduca
abrasions. Relation between the elasticity of the seam and the
elasticity of the material is v.ry important in determining
durabilicy. «

Security

The security of a seam or stitching depends chiefly on the
stitch type and its ability to resist unraveling. The stitch must
be well set in the material to prevent snagging which can cause
thread breakage and unravel some types of stitches. Seam "run~
offs" weaken a seam. All seam ends should be backstitched or
anchored to prevent the seams from unraveling.

Appearance

Appearance of seams is largely controlled by their construc-
tion and neatness of workmanship; however, appearance should be
secondary to apy of the three factors explained previously--
strength, elasticity and durability. Size and type of thread and
length of stitch may a'so affect appearance,

TYPES AND CLASSES OF SEAMS AND THEIR USES
Seam Specification

STITCH. A stitch is one unit of thread formation resulting
from passing a thread through a material at uniformly spaced
intervals, The class of stitch is indicated by a specification
number; for example, 301, which specifies a United States Standard
Lockstitch., The Class 31 and 111W sewing machines sew a U.S.
Lockeé&;ch 301. ' .

SEAM. A seam is a joint consisting of a sequence of stitches
uniting two or moré pieces of material, <

STITCHING. A stitching consists of a sequence of stitches
for finishing an edge or for ornamental purposes, or both, in
preparing parts for assembling, The seam or stitch formation is
indicated by a symbol consisting of three parts:

l. The first part denotes the class and consists of two
upper case letters; for example, SS,

2. The second part denotes the type of the class and
consists of one or more lower case letters, for example, a.
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3. The third part denotes the number of rows of stitches
used and consists of one or more Arabic numerals preceded by a
dash; for example, ~1.

The complete seam specification for the examples given thus
becomes 3J01-SSa-1.

Classes of Seam§

Tﬁe three classes of seams are $$ (super-imposed seams); LS
(lapped seams); BS (bound seams).

CLASS S5, SUPER~IMPOSED SEAMS. These are formed by placing
one ply of material above another with the edges togefher and the
seam along one side, Super-imposed seams are usually made with
two plies of material, although more than two plies can be used
for special projects. The edges may be folded under but they are
never overlapped when the stitching is made. Types of super-
imposed seams are SSa-1 and $Sc-2. (Figure 1,)

f

| -
~~
A
B.
Figure 1. Types of Supnrimposéh Seams with Cross-Sectional Viaws.
The SSa-1 seam is the simplest method of joining two or more
pileces of material. It is also used as the first step in the
formation of other seams. The seam used in parachute work requiring
the SSa~1 seam as the first step is the LSak~2 seam,
The S5¢~2 séam im used for making parachute shot bags. It in N

also umed in making channels for sash cord when making handles on
carrying bags and cases, '

Q ' 4 113
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Figure 2. Lanped Seam Formation with Cross-Sectional Views.

— CLASS LS, LAPPED SEAMS. These are formed by the edges of the
plies of material overlapping a sufficient distance and stitched
with one or more rows of sewing as shown in the cross-sectional
views in Figure 2. Types of lapped seams are LSc-2, LSc-4, LSd-l
and LSak-2, '

The LSc-2 and LSc-4 seams are used in the construction of the
canopy. The LSc-2 seam is used for the sectional seams and the
LSc-4 for the channel seams. The interlocking of the folds makes
the LSc seams the strongest of the seam formations.

Fiﬂ“. 30 BO\IM Sm. GSl-z.
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The LSd—l-;;am (Figure 2, part C) 1s used in sewing pockets

ot patches., The seam is used 1in canopy repair work to patch small

holes in the canopy.

The LSak-2 seam, (Figure 2, part D) is used on the parachute
pack to shape the automatic ripcord release cover and pack side
flaps. It is also used for finishing seams of covers for shop

.

equipment .

. TUBULAR WEBBING 1 E R
RE'NFQRCE“EN'

Figure 4. Edge Finishing Stitch, EFb~4.

CLASS BS, BOUND SEAMS. BSa~2 are made by folding hbinding
strips or tapes over the edge of the material to reinforce and
finish the edge. The BSa-2 ‘seam (Figure 3) {s uysged to bind the ’ N
edges of tool aprons, reinforcement panels, etc. All parachute
packs are bound with 3/4 inch tape using the BSa-2 seam. There-~
fore, it 1s tmportant that special attention be given to the
practice work on this seam.. Much of the repair work includes the
BSa~2 seanm,

Class of Stitching

The class EF, edge finishing EFb-4 stitch, {s formed by using
the edge of a single ply of material to make the hem, The EFb-4

to reinforce the hem. It may also include a plece of reinforcing
tape, plain or tubular webbing for added strength, This stitch,

parachutes,

All seams and stitches pictured on the pPreceding pages are
used in the parachute shop for modification and repair work on the
parachute canopy, pack, seat and backpads, or for making covers
and bags for shop equipment and tools. The seams and stitches :
used in the construction of the cangpy and pack ..re shown {n !
Figure 5, f i
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CANOPY

S$So-}
LSaok-2

PACK

Figure 5, Seams Used in Canopy and Pack Construction,
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Figure 6,

7.

Types of Superimpoaed Seams with Cross-Sectional Views.

Lapped Seam Formation with Cross-Sectional Views.
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SN— Seéama and Stitching Requirements

In fabricating the various classes of seams, the following
rules should be followed:

l, Stitches must be tight and well set into the material.
2, Seam ends must be securely overstitched and backstitched.

3. Material should be cut straight and true fo ' straight
and evgn seam formation.

The following rules should be followed in determining the
correct spacing of more than one line of stitching and placing of
a seam the correct distance from the edge:

1. Binding tape should be sewn 1/16" from the selvage edge
of the tape.

2, Heavier tapes should be sewn from 1/16" to 1/8" from the
edge. Raw ends of tapes will be sewn 1/4 inch from the raw edge.

3. Horsehide and thin leathers should be sewn 1/8" from the
edge in patching, trimming, etc.

N 4. Raw edges of 8 to 15 ounce duck should be sewn 1/2" from
the edge. ;

5. Material will be folded no less than 1/2" for rein-
forcement.

6. Folded edges of 8 to 15 ounce duck should be sewn 1/8"
from the raw edge.

7. The second and succeeding rows of stitches should be
made 1/4" apart. In heavier material, it is sometimes desirable
to separate the rows as much as 3/8".

8. Heavy duck, heavy fabric, or the heavier leathers may be
sewn approximately 1/4" from folded edges for best results, while

the raw edges of such heavy fabrics need at least 1/2" to 3/4"
seama for security. ‘

] " 9. Light nylon or aircraft fabric should be sewn 1/16" from
, the folded edge. Raw(edges of these 1ight materials are seldom
sewn together except as the first step of another seam,

10, When you are sewing a row of stitches and the thread

breaks, stari sewing again 1/2" in front of the break and sew on
top of the existing stitches.

L L1y 9
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Exercise 1

Write the answers to the following quistions on a separate
sheet of paper,.

1. What are the 3 basic advantages that machine seams have
over hand sewn seams?

2. What form of security is given to a machine sewn seam to
prevent the stitching from raveling?

3. The class 31 sewing machine sews that type of stitch?
4. What is a seanm?
5. Name the 3 classes of seams used in parachute work.

6. What seam formation is formed by placing one ply of
material above the other with the edges together and the seam
along one side?

7. In the seam designation LSak-2, what part represents the
8. What is the difference between a SS§~2 and SSc~-4?

9. Binding tape is used for what class o} seam?

10. How is the EF stitching formed?

11, When sewing an B-ounce cotton duck, how far should cne
sev from the raw edge? .
L1y
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12, When one is sewing the SSc—4 seum formation, how much
matevrial s folded under for reinforcement?

l3. How far apart are rows of stitches on lightweight
materials? :

14, when sewing on lightweight nylon how far should you sew
from the folded edge? '

%

N

o~

S

Exercise 2

\igfer to figures 3, 4 and 5 in student Study Guide and the
section entitles Seams and Stitching Requirements. Practice
sewing the machine seams and stitches applicable to parachute
repair. Proceed as follows:

1. Cut 20 pileces of 8-ounce cotton duck, each 4" X 6".

2. Sew two (2) of each of the seams illusirated in figures
6, 7, and 8.

Figure 8.

Exercise 3
l. Cut 10 pieces of 1.l ounce vipstop nylon, each 4" X 6".

2, Sew two (2) each of seams A and B in figure 2, and two
(2) of the seam tllustrated {n figure 5.

Lo#H
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PROCEDURE
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Exercise &

Fabnica:e the following from cotton duck.

le “.

2.

Cut seven pleces of fabric (cotton duck) size 4" x 6",

Sew the following seams and stitchings:

b.

SSa-1.
LSdfl.
LSc-2.
LSa-1.
.7

EE‘b”l L]

EFa-1.

Bsa_z .

12
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~

OBJECTIVES

\
~

Upon completion of this unit of instruction, you will be able o
describe the constructional features of flight clothing and their appli-
cation. In addition, you will be able to state how clothing will be
inspected, identify defect markinga, and descridbe the procedure for -
making repairs in accordance with TO 00~25-120 and TO 14P3-\~-112.

INTRODUCTION .

The Air Force is responsible for furnishing suitable clothing for Air
Force personnel who work in different climatic areas of the world. Cloth-
ing and equipment must withstand exposure to these varietias of conditions
as well as keep the wearer comfortable so he can devote his energiss to the
Job at hand, Personnel must also be given protective clothing for possible
emergencies over land or water, The responsibility for the inspection and
repair of the many types of flying clothing rests with the Fabrication and
Parachute Specialist.

INSPECTION OF AIRCREW FLYING CLOTHING

When an article 1s damaged, it must be inspected to determine what
should be done with it. It is unsuitable for use in its present condition.
The inspector must determine if it 19 euitable to be restored to a
serviceable condition; he answers the question, 'Is it reparable?" He
decides this question by estimating the labor cost of repair at the r:: a
of $3.75 per hour plus the cost of material to arrive at the total repair
cost. If this cost is less than 652 of the serviceable supply cetalog
cost, the item is tagged reparable with a grean tag. If it is more than
65%, the item is tagged "condition dondemned" and tagged with a red tag.
The limitation of 65% of cost does not apply to items in critical short

supply.
Inspection of Flight Coveralls

The coverall having the following damages is condiderad reparable:
soiled; damaged hardware; open seams; small tears, vips or holes, torn
pockets or flaps; frayed areas; or dauaged map clip. It is obvious that
1€ all of the things mentioned were wrong with a garment, it would be
uneconomical to repair, Anything in excess of the damages mantioned is
cause for marking condemmed. After all instructions which may ba written
about inspection, the final determination as to the wisdom of repair
will depend upon the experience, sincerity and ability of the i{nspsctor.

 OPR; 3340 TCHIG ¢ 193 |
DISTRIBUTION: X A g
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e 1
: A man's flying coverall of every type must meet certain raquiraments,

N

— An arrow will call attention to any general
defect; @.§., Open saans, skippad stitches.

. ' An X or cross is used to indicate hidden de-
~ fects winich may dbas inside the garment or under
' the particular portion being inspected.

A circle with a cross is used to indicate a
nissing button, tha cross indicating the exact
locatieon of the ‘button. Also, the circle with
an arrow pointing to it will indicate a small
hole. !

- An oval indicates a milnins'bu::onhele. Its
== length shows the size of the required
buttonhole.

This mark i{s used to indicate any portion of
a garment which is oo short; e.g. length of
, (i) ~ trousers or sleeve length. The length of the
: : vertical line shows how ghort a particular
part is. '

A line drawm at the edge of any part of a gar-

~— ment indicates that the garment is too long.
The distance between the horizontal line and
the edge of the garment shcws how much too
long the particular part is.

W -~ This mark indicates that the seam involved
should be let out to that extent.

¥ Two lines, one on each side of a seam, point
, ‘, (:) — Out the need to take in the seam the distance
" betwean the two lines.

Figure 1. Defeot Mﬁréings.

which depend upon the immediate uss to which 4t will be put. The CWU-27/P
is a typical type while the CWU-1/P is similar but heavier. The CWU~27/P
is made of sage gresn or indian orange color, with differsnt cclors being
prefearrad by differant commands, depending upon the job their flyers have
to do, Obvicusly, a flyar who might have to aject over snemy territory
would not want ons colored indian orangs. On the other hand, 1f he were
flying only over our own country it would be of advantage to identify
himself by wearing sn indian orange coversll, :

A damagsd coverall would need to be inspected £irst to ses 1if the
zippers on ths closurs were operative. Turn collars, pockets, wristbands!
and bottoms so that the inside can be inspectad as wall as the attachment
to the gaxment itself. Many damages are not the result of wear but bacause

‘of tears. Rips-seem to grow vary fast, so the wearer should have the rip

repaired while 1t is still’small. Check -the garment for small tears and
3

, ‘ 1L2,§
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snags. Some of these cen be darned, but 1i Permitted to stay unmended,
will soon require large patches. The reapairman should be careful to use
repair material like that from which the garment is made. Often, if it is
worn considerably, and the color is changed by wear, selection of the sane
color will be hard to accomplish, ,
A
Reference TO 00-25+120, Sec l, Pge 3 and 4; TO 14P3-1+112, Sec 111, Pg
3-1. | .

Defect Markings

Certain markings are used when clothing 1s inspected to identify the
defeact. Standard markings, as illustrated in figure 1, are required as
the clothing may be inspected by one parson and repaired by another.
Standardization insures that the same marking will mean the same thing
to every specialist and the proper repair will be mads. White tafilors'
chalk is usually used to mark the dafect. Mark the garment close to the
defect in such a way that the marks can be easily removed. The purpose
for which each marking is used is liseted in figure 1.

>~

Reference TO 00-25~120, Sec 1, page 4.
REPAIR OF AIRCREW FLYING CLOTHING
Because the Air Force has & large number of personnel, the task of
correctly fitting all of 1ts members with clothing of the proper size is
& big ome. It is extremely important that clothing fit properly.
Clothing, properly fitted, not only looks better but feels batter and
wears longer. Clothing which is too small binds, rips, and pulls apart
at the seams. Garments that are too largs look bulgy and unkept, and
have a tendency to fray when rubbed. Proper fitting also affects the
body protection’provided by the clothing. Tight-fitting clothes do not
give sufficient protection against the cold becausa they do not allow
M,szaugh room for air, which acts as natural insulation. In warm weather,
* they cling to the body and pravent the circulation of air, which acts as
a cooling agent, Consequently, alternations are necessary to give
proper fit and a neat appearance. Also, repair preventsg sxcessive
damage and increases the life of the clothing.

Fabric Repair

Material used for the repair of clothing will be the same as that
from which it 1is constructed. In some cases, it may be nacessary to use
sone salvage fabric because of shortage of repmir material or bacause
used material may not blend with the garmant, Wristlet and vaistband
matexrial is loosely knitted which yrovides sufficient elasticity to £4t
snugly around the arms and waist of the wearer. Wristlets are knittad in
seanless, tubular form or may be fabricated from the same material as
waistbands. Wristlets should be replaced in pairs and sewn with 4-5
spi,

Neat and durable repairs to fabric clothing are assurad when you
follow certain guidelines that have proven effective, ﬁf,)puidolineu
you will follow are: N 7
4., Remove the old broksn stitches bafors Tesawing a seam.

4
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¢c. Do n&: mix Eind.. waights, or colors of material when patching.

b. Sew through the old needls holes when resewing an open seam,

d. . Sew the repair from the face or axposed side.
e. Darn holes or tears under 1/2 inch without reinforcement.

f. Reinforce holes or tears from 1/2 inch to 7/8 inch with fabric
on the underside of the material bdefors darning them.

8 Trim reinforcement fnbfic ¢lose to the darn.
h. chair-holca or tears over 7/8 inch by patching.

It is important to remember that all old thraads must be removed
from the damaged portions and new seams must be made 8o that nons of the
old neadls holes will show. To provide maximum strength in the sesm,
use the correct machine thread and six stitchas per inch. Match all
threads with the color of tha matexial being repaired. In some instances,
two colors of thread are required, one to match the outer part of the
garment and the other to metch tha lining. You can do this by using one

color thread in the bobbin and another color inm the naedle. When garments

are being repaired, keep them as clean as possible by keeping the working
area and squipment free from dust, dirt, and grease. The strength of the
repair depands on tha type of repair, the machine thread, and the number
of scitches per inch. Chack all seams for proper type, and check sewing
for correct distance from the edge of the material. To repair a long
tear, first sew it together by hand; then machine-sew & cloth or leather
patch over the outer surface of the repair to increase its durability

and improve its appearancae.

Interlocking Fastener Repair and Replacement

If we all had unlimited patience, you would seldom have to replace
an interlocking fastaener. Perhaps you hava been guilty yourself of
yanking on the pull of a slide when you could have backed the slide
slightly and eliminated the jam in the scoops. Whether the damage to an
interlocking fastener is avoidable or not, it is still up tec you to
repair or replace 1it,

REPAIR. The service life of an interlocking fastener depends upon
the assambly, installation, and cars the fastener receives during and
after it is installed. Open and close the chain of scoops only with the
alider. Do not use pliers or any other object to pull together or pry
apart the chain of scoops. If the scoops are clogged with dirt, do not
attempt to open them until after you remove the dirt with cleaning
fluid. Damaged fastenars are usually tha result of improper asembly,

‘caraless bandling, or s fastsner too Jight for the work. Figure 2 shows

some of the troubles which may be the result of improper assembly and
carsless handling. View A shows s festener which has saparated behind
the slider. This may be caused by a slider which has spring or sprexd
apart. To repair the fastener, install a new slider. If the slidér
catches any loose thresds, cloth, or dirt between it and the scoops, it
may bacoms jammed, as shown in view B. Slowly work the slider dows the

5
12¢



Figure 2. Interlocking Fastener Trowbles.

chain of scoops until the obatryetion can be removed. When the top and
bottom stops are missing, as shown in view C, replace them if the beading
on the tape has not been damaged. If the beading ie damaged, shorten

the fastener and install new stops. When the scoops have been ripped

off, as shown in View D, either shorten or replace the fastener. You

will aleo find that tears in the tape or tape bead often require fastener
replaceament. This is generally caused by too light a fastener or by tight-
fitting clothing.

REPLACEMENT. Unserviceable interlocking fasteners are removed by
cutting the threads which hold the fastener in place. Take care during
cutting to avoid cutting the fabric to which the fastener 1s attached.

Three mathods of folding tapes for installation are shown in figure
3. In method A, a single diagonal fold 1s made. In method B, the tape
is folded a second time to make the tape even with perpendicular to the
tape slide. Method B 1s used where the edge of the material to be
clesed should be even with the top stops of the fastener., A combination
of methods A and B 1is used when twe fasteners miet o form an angle wi~h
each other. In methed C, the tape is folded uacer at the ends, as
illustrated, to form a straight edge. This method 1s used at either.or
both ends of the tape whera space allows this fold to be used.

Several methods of sewing are used to install interlocking fastenars
on clothing and other items of fabric and leather equipment. The different
methods are divided into classes and types of classes. The nethods of
installation are identified by uppercase and lowercame letters. The two
main classes of fastener installation are the visible attachment and the
concealed attachment. Visible attachments are designated by the use of
8 capital letter V, and concealed attachments are designated by a capital
C. The second part of the symbol used with each class denotes whether
the attachment is a single Pleating designated by capital letters SP, or
& double pleating, designated by DP. The lowercase letters, such as a,
b, ¢, and d, specify the different attachments and ars follovwed by a
number which indicates the number of rows of stitching used to install
the fastenar. The numbar 301 Preceding the oymbol indicates that it 4g
a US government standard lafkntitch~

Some examples of common attachments are shown in figure 4. The Va~
4 attachment (figure 4, A) leaves both surfaces of the chain of scoops

" exposed and no pleating is used. Sometimes it will bs to your advantage

to form this attachment by sewing the interlocking fastener to the
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Figure 3. Methods of Folding Tapes.

underside of the material with the pull next to the material before
providing an opening. After the fastener is sewn to the material, a slit
1s cut in the material directly over the center of the scoops to the length
of the chain of scoops. Then cut 1/4 inch diagonals at either end of the
cut and fold under the raw edges. Sew the folded adge to the tapa. Your
seam should be 1/16 inch inch from the adge of the fold.

The CSPa-6 fastener attachment (figure 4, B) shows the uppar surface
of the fastensr covered by the outer body of material. The bottom
sucface 1s exposad. Some jackets use this type of attachment.

The CDPa~9 attachmant (figure 4, C) 4is often usad for trouser
openings. Both the upper and lower sugfaces of the scoops are coversd
in this typa of attachment. tt,

Ordinarily no lubricant of any kind is required on interlocking
fastenars. However, paraffin, candls wax, or castile soap may be used
to obtain free movement of the slide. Do not use o0il or grsass! O0il
soils ordinary clothing, but more important, if oil or grease is used on

7
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B~ CSPA.S ATTACHMENT

CROSS SECTION

FRONT C — CDPA.9 ATTACHMENT

Figure 4. Interlooking Fastener Attaohment.
a fastener that is part of a high-altitude pressure opit, a sult fire is
likely to occur in flight. Oxygen 4is used to inflate the capstans and

bladders, snd if an oxygen leak devaloped in an oily ares, a spontansous
fira could occur.

PROCEDURE 12y
Exercise 1
INSPECTION OF FLYING CODERALLS
l. Select a suit, flying coverall, which {s damaged.



2, Visualiy inspect the garment for holes, ssam separations,
tears, havdware, torn pockets using 65 of the catalog cost in sstimating
repairs for it.

3. Mark the areas which need repair as directed by your instructor.

4. Tag the garment according to your decision of its reparadility
from figures you have accumulated. _

\\ Exercise 2

INTERLOCKING FASTENER INSTALLATION

1. Obtain a piece of !2-ounce duck, 10 inches long and &4 inches
wide.

2. Mark a centerline through the full length of the center.

3. Center thn fastener assembly on the duck with the scoops
on the centerline and the slider and pull tab next to the duck.

MACHINE SEAMmS

A
FASTENER SEWED TO INNER  OPENING CUT IN PANEL N i
SIDE OF PANEL INSTALLATION COMPLETED

Pigure 5. Modified VA-¢ Interlocking Fastener Imstallatiom.
4, Fold under the end of the tape sas in figure 5A.

5. Machine sew the outer row of stitching !/8" from the edge of
the tape as in figure 5A, continuing to sew to the corner and across the
ends overstitching 1/2" to lock the seam,

6. Remove the material from the machine.

7. Turn the assembly over and cut a slit in the duck dirsctly over
the scoops, figure 5B.

NOTE: Begin cutting at the middle and cut toward the ends to a
point directly above the last scoop.

8. Make angular cuts at the ends of the scoops approximately 1/4"
in length as shown in figure 5B.

o,
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9. Turn under the cut edges so that the folded sdgas will be : -
approximately 1/8" from the scoops.

10, Machine mew the inner row of stitching 1/16" from the folded
edge as shown in figure 5C.

NOTE: The turned under portion in figure 5 is not caught by
the outside row of stitches and it is, therefore, a modified
VA-4, ‘

Exercise 3
REPAIRING PULLED SEAMS
1. Obtain a garment to be repaired.
2. Locate the seam to be repaired and remsve the old thread.

3. Resew the seam using the same type of thread and stitches per
inch as were originally used on the garment.

NOTE: If all the needle holes are intact, sew 30 that the new

stitches are in the same location as the old onas. If the needle

holes are torn out, turn under just enough material so that the old

holes are concealed. ) —

¢

Exercise 4

WRISTLET REPLACEMENT

l. Make opening between the inner liner and waistband by removing
the stitching for a distance of 6 inches on either side of center of
waistband.

NOTE: Cut stitches holding the lining to the waistband.

2,  Reach through this opening and pull one sleave inside-out |
down betwasn the lining and jacket shell. Pull this slesve out
through the opening just made at the waistband.

3. Remove the worn wristlet from the sleeve by cutting thae
threads. .

4. Remove cut threads from the material.
5. Insert a new wristlet i{ato the outer shell. i

6. Sew the wristlet to the outer shell using a 1/2 inch
SSa~1 seam.

NOTE: Saw knitted material € stitches per inch.

7. Lay the sleeve lining slongside the outer shell sc the seams
on the lining and the outer shell are matched.

ERIC . 13l
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CAUTION: Remove all twists from the lining and outer shell of—
tha slaevs. (“

8. Butt the snds of the lining and the outer ahall and wristlat
togethar.

CAUTION: Make surs lining seam and outer shall seams are
aligned and no twists are in either slasve.

9. Sev the sleeve lining to the outer shell and wristlet, making
certain this row of stitching is back of the first row sewn in step

10. Pull the slasve, lining and attached wristlet back through
the opaning at the waistband.

11. Sew the lining to the top of the waistband to close out the
open ssamn. Uss the sams number of atitches par inch as on the jacket.

12. If top stitching is needed on the wristlet, turn the slaeve
wrong side out and add & row of stitching 1/4 inch from the edge where
the wristlat is attached.

REFERENCE

TO 00-25-120

11
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Life Support Systems Branch 3A8852733—SH-801
Chanute AFB, Illinois ,

OPERATION/MAINTENANCE OF CLASS 111 SEWING MACHINE
OBJECTIVES

Upon completion of this unit of instruction, you will be able
to identify funct{ional features, thread the head and bobbin, clean and
lubricate, time and adjust, make minor repairs, and correct malfunc-
tions of the Class 111N sewing machine IAW TO 34Y7-8-11.

mmoyucno«

The purpose of the Class 111W and the Class 31 sewing machine s
the same. Like motor vehicles that are designed to carry different
weight loads, the Class 111W sewing machine is designed for work on
heavier weight fabrics than the Clags 31.

INFORMATION
OPERATJON
Functional Features
It is important for you to recognize nomenclature concerning
the Class 111W sewing machine in order for you to follow directions
accurately when learning to operate the machine. Figure 1 shows a

Class 111W machine head and its features, and Table 1 lists the
functions of the features. Figure 2 shows a Class 111 machine stand.

o | :

OPR: 3340 TCHTG
DISTRIBUTION: X - ’ .
3340 TCHTG/TTCU-L - 440; TTVSA - 1 174
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Figure 1. I'vatures f “lage 1]11W Sewiny Muishire Hewd,
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NAME

— e ———

FUNCTION

10.

I1.

"14.

;
Table 1.

 Face plate

Thread take-up lever

Vibrating presser=bar
tension regulating screw

Lifting pressure-bar
tension regulating screw

Arm cap
Feed indicating disc

Balance wheel ‘rﬁ_,ﬁx

AX}
.

Arm-and-hook driving-
shaft connection belt

A

Needle-thread lubricator

Thre&d[ﬁené‘op Cssembly
A

Thread contrller

;ﬁring assembly

! i'
Needle bar ~
Vibrat{ng presser-foot

Feed-dog

”,

Pulls the needle th

- -

ad against the
teasion disc aFter tHe 1 ckatitch is-
formed at t!:e rotary h JE (P) and
pulls sufficifent threagf rom the spool
to make the next stitch.

"Regulates the presiure on the pressure

foot (M). Only suffficient pressure is

., nedded to hold the material securely,

"Reguldtes the pressure on the alter~

nating presser-foot (0).,

Enables the operator to make the
ternal adjustmenty and protects the
irs from dust.

-t L

. (
Indicates the numbes of stitches per
inch which is being e by the

. machine.

Provides a connectio etween the
, driving unit and thenbgwtng machine
* head. -

ﬁonnects the upper arm shaft with the
ook-driving shaft.

Covers and protects the mechanism of
the two presser feet and needle bar (L).

Lubricates the thread when sewing .
deather. Lubrication of the thread
prevents it from fraylng and prévents
the needle from becoming hot wheh
sewing at high speed.

Regulates the tension on the needle
thread so that the lockstitch may
be adjusted p}'operly. o

Removes sufficient .slack from the
needle thread when the needle is
descending to ptevend_the needle
from splitting the thread.-

Holds - the e&dle and carries the thread
to,the rotary hogk (P) where the lock

X stiteh is 'formed: -

Holds the material in place while the
alternating presser foot (0) rises to
make anpther stitch.

Feeds the material from the under side.

[N .

Features of the Class IIT Maching and Their Functions (Cbnt'd)

l?b

S

£y

ia, -



/b6

NAME o FUNCTION

15. Alternating preeser-foot Holds the material in place while the
vibrating presser foot (M) and feed-
dog (N) go forward to get mpaterial for
the next stitch.

16. Rotary-hook assembly Contains the mechanism which forms the
lJockstitch by using the needle and
bobbin threads.

16A. Bobbin Contains the lower thread used in
forming the lockstitch.

16B. Bobbin-case retainer— Holds the bobbin case in the lock

hook gib assembly.

16C. Needle-deflecting hook Def leccs the needle so that the rotary

washer ' hook will not strike the needle.

17. Throat plate Surrounds the feed dog and keeps the
material from slipping after the feed
dog has been adjusted to the proper
height. .

18-18A. Bed slides Covers the feed eccentric and rotary ~
hook-sssembly on each side of the
tlaoat plate.

19. Feed indicator plunger Used in connection with the feed

) indicating disc to regulate the
’ ‘number of stitches per inch desired.

20, Safety~-clutch lock stud Re-engages the needle with the hook
driving assembly after clearing a
thread jam. ;

21. Bobbin-case opener Prevents thread from jamming under-
neath the throat plate on the bobbin
case base.

22. Rotary-hook saddle The rotary hook (P) is operated by

complete the spiral driving pinion gear (V)
which in turn is operated by the
hook driving gear located on the .
hook driving shaft.

23, Rotary-hook and connection- Used to time the arm shaft with the

belt timing plate and hook driving shaft.
arrows

Table 1. Features of the Class III Machine and Their Functions.

1 R



. Table Top,

- Opening in Table Top for
Sewing Machine Head.

®
(©). Tool and Thread Drawer,
®
®

- Adjustable Sewing Ma-
chine 3tand,

+ Adjustable Sewing Ma-
chine Motor with Clutch,

Extension Clutch Arm,
Motor Belt Guard,

Moter Switch,

Treadls Ciuich Foot Pedal,

Ol Drip Pan,

Machine Foot Xnee Lifting Leves.
Oil Can Bracket,

Figure 2. Class 111 Machine Stand.

Model Number

Class 111 sewing machines are one-~line (single needleiﬂl:itj;iiisffn

machines designed to sew medium weight materials and are capable

of sewing at a speed of approximately 2900 stitches per minutes
lockstitch machine is the only type of machine used in making strong

and durable finished seams. With each individual stitch a half

of a square knot i{s formed which pyevents the finished seam from pulling

apart.
hook on the 111 machines.

The lockstitch is formed in the bobbin assembly by & rotary
The . *brication and parachute technician

uses this machine for sewing upn.lstery, tarpaulins, tents, leather ‘A
clothing, and protective covers for aircraft parts and ground support

equipment.

1.63 Y
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Sewing machines are {dentificd by symbols which are located on
the upright arm of the machine head. Fach symbol is made up of two
or three parts. In the case of the 111 class of machine, the 111
specifies the machine class. The sccond part "W" denotes the place
of manufacture. The third parct (152, 153, or 155) determines the
number of modifications or {mprovements made on this class of machine.
The 111 also designates the machine as a single needle (one }ine)
machine. (A 112 machine is a two needle (two line) machine.)—~

Feeds

There are various feeding mechanisms used on sewing machines.
Some 111 machines are equipped with a compound feed alone, such as the
111W151, and other are equipment with a tombination of the compound
feed and alternating presser feet such as the 111W152 and 111W155.
The various feeding mechanisms most commonly used on machines are:

l. Needle Feed. The ncedle alone moves the material the
regular length of a stitch, while the presser foot holds the
material in place on the throat plate.

z. Drop Feed. The feed dog moves the material the regulated
length of a stitch while the presser foot holds the material
against the feed.dog,

; j. Compound Feet. Consists . the needle feed and the
< drop feed. Some compound feed noiohi. os are equipped with alternating

presser feet. The alternating presser is an additional presser
“fo81 which holds the material alternately with the compound
feed. This type of feed is used on class 1)1 machines.

‘Needles

It is very important that the proper needle be used to
insure good machine operation. The selection of needles of
correct class variety, needle ordér number and sizp for different
machines and materials is necessary in order to eliminate thread
breakage, skipped stitches, and chafing of the thread.

The term 'class'" refers to the type of shank of a needle
best suited for use ti§ a certain class of machine., The term
"variety" refers to uZe length of needle &nd type of point (round
or cutting). 0dd gd%bers indicate round-point needles, and even
numbers indlcate gntting point needles. Round, sharp-pointed
needles are the fnly type used for sewing cloth since they do
not cut the strands as they are forced between the woven threads
of fabric. Many different varietied of cutting point needles are
avai{lable, but they are used only for sewing leathers. The size
indfcates the page of the needle and the needle eye which is
determined by the size and type of thread and the material.

Good macniné'operﬁf is very dependent upon using the correct
size of needle. Th:qgﬁ?!aq\must pass freely through the needle
eve in order to eliminate thtrad breakage. Class 111 machines

use a 135x17 needle. The class number, in this case 135, which

e [y
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indicates the length of needle and the type of point. Sizes of

the 135x17 range from 12 to 24; however, most sewing operations -
required of the fabrication parachute technician, may be accomp-

lished by using sizes 18 through 24, needle order number 3355.

A dull round needle acts the same as a cutting needle. It
will cut or pull threads and may weaken the seam. The condition
vf a needle may be checked by sliding the fingernail over the
point. If it scratches or catches the nail, the needle should be
replaced with a new one. A dull needle may be sharpened by
placing 1t in the chuck of a drill press and the drill operated
at high speed while holding a fine grade sharpening stone
lightly against the side of the needle at the proper angle.

The point is then polished with a piece of russet leather.

Safety Precautions

The following precautions should be observed while operat ing
c¢lass 111 machines {n order to prevent injury to the operator
or damage to the machines.

1. Keep the fingers cut from under the presser feet while
the motor {s gunning.

2. Do not operate the machine without material under the
presser foot as this will dull the feed dog. \

3. Do not change the bobbin while the motor is running.

4, Be sure that bed slides are closed before operating the
machine as the fingers or the material may come {n contact with
the rotary hook and serious injury may be the result.

5. Keep the fingers at the side of the needle, not in
front.

6. Hold both the needle and bobbin threads taut when
starting to sew. :

7. When tilting the machine head back, be sure that it
lies securely against the machine headrest pin. Injury to your
hands may result if the machine head falls forward, or the machine
head will be damaged if {t falls to the floor.

8. When winding a bobbin, be certain that the presser foot
is raised and that the needle i{s not threaded. ,

9. Do not start sewing until the mot 8 had sufficient
time to attain full speed. ‘

10, Do not try to push or pull the material as it is being °
fed through the machine. The needle will bend or bresk. :

11. Operate machine st a low rate of speed to avoid making
lines that are not straight. -l'i']
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12. Be sure to turn the motor switch off any time you leave

the machina.

13. Do not turn the balance wheel backward a full turn
or the thread will break.

14. Use the proper type of thread and the proper class and
variety of needles.

15. While sewing be aware of any metal or hard surface
porticons of the material.

CARE OF THE MACHINE

To maintain efficient operation of the class 111 machines
it is sometimes necessary to perform minor adjustments and
maintenance. Minor adjustments include threading the head and
bobbin, regulating length of stitches, adjusting tensions on the
needle and bobbin thread, regulating pressure on the material,
and changing needles. A knowledge of the procedure for timing
the machine is also important to the operator, but it should not
be attempted until the operator is throughly familiar with the
operating principles of the machine. Timing will be studied
later under "Sew®sg Machine Maintenance."

Clean and Lubiicate

CLEANING. All moving parts must be kept free of dirt,
Iint, and grit. The bobbin case srea should receive your particular
attention and should be checked for cleanliness every time a
bobbin is replaced. Cleaning this area before dirt and lint
accumulate will prevent' many jams. In addition to cleaning dirt
and lint from the machine you should wipe off excess oil after
you have lubricated the machine. Use dry cleaning solvent as
your cleaning agent. Never use gasoline to clean your macihine;
gasoline {s an extreme fire hazard.

Be sure the dust cloth you use to clean the machine head
and table is lint-free. The bobbin case area and other moving
parts cannot be cleaned efficiently with a dust cioth because
lint and dust get into small crevices that cannot be reached with
a cloth. Clean these parts with a small bristle brush. Use
cotton waste to clean the oil from the oi{l pan and discard it
in an suthorized oily rag container. When you have finished
cleaning, cover the machine with a dustproof cover.

LUBRICATING. Given the lubrication it needs, a class 111,
or any other machine, will give years of service before the parts
show sighificant wear. You will alsc have a smoother running

machine that will seldom require other maintenance. This being

the case, it is well worth your time to lubricate every part
as required.

[ 1
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Before you oil the machine, make sure your lubricating equipment °

is clean. Then wipe the machine oil holes and surrounding surfaces
clean. When cleaning solvent is used to clean the machine,
dry all of the parts thoroughly before lubricating them.

Lubrication is required at various intervals for different
parts of the class 11l machine. Twice daf{ly you should lubricate
each of the parts with one to three drops of highly refined

mineral oil with a low pour point. Lubricate all points shown
in TO 34Y7-8-11, pages 4 through 6.

The parts not shown on the lubrication chart that shoula
also be lubricated twice daily are the knee lifter connecting
lever hinge screw, knee lifter 1ifting lever hinge screw, and
presser bar lifting bracket. O0il the bobbin winder with one
or two drops of oil once each day.

The waste-packed oil reservoir at the terminal end of the
motor shaft should be filled with lubricating cil monthly.
Every three months lubricate the motor rotor shaft fitting and
the transmitter bearing with bearing grease. Three to five
strokes of a grease gun will supply sufficient grease.

No particular time interval is specified for lubricating
the small green felt pad on the side of t! .. bobbin case. Keep
the pad wet with lubricating oil. When wet, the pad will be almost
black; when the pad turns light green, it indicates that the pad
has dried ouvt. If you are breaking in a new machine, lubricate
the felt pad each time you change the bobbin. Another lubrication
point {s the thread lubricator. Whenever the thread lubricator
is to be used, fill its reservoir to within 1/8 inch of the edge
of the £1{11 hole.

Thread Head and Bobbin

For information on threading the head and bobbin study
TO 34Y7-8-11, pages 9 through 12.

Regulate the Length of Stitch

For information on regulating the length of stitches read
TO 34Y7-8-11, page l4.

Adjusting Tension on Needle and Bobbin Thread

-~

For information on adesting the tension on the needle
and bobbin thread on the 111W sewing machine read TO 34Y7-2-1,
page 14.

Regulate Pressure on the Material

For informati{on on how to regulate pressure on the material,
study TO 34Y7-8-11, page 14.

14
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MAINTENANCE

The Shop Chief of a fabric shop asked the new man if he had
the "know how'" to adjust the timing of a class 111 machine.
Getting an affirmative answer, he assigned the new man to the job.
Several hours later the supervisor checked to see why the job
wasn't finished. He found the young airman knee deep in removed
sewing machine parts, some of which had nothing to do with the
job at hand. Being a cool-headed supervisor he daid, "If you
don't know how to do a job, please don't tell me you have the
"know how' to do it." The 3-level airman answered, '"But chief,

I do have the 'know how', I just haven't got the 'where at'

dowm pat yet." If this chapter is diligently studied and you

pay attention to your instructor, you will get both the "know

how'' and ''where at" of sewing machine maintenance. This knowledge
is essential, as the Air Force is not manned with a sewing machine
repairman specialty. Therefore, it is up to you todPerform your
own sewing machine maintenance to keep your shop prdductive. To
help vou in this we will discuss general maintenance and trouble-
shooting of class 111 sewing machines in this chapter.

Timing Steps

g P Y

The timing of the 111W sewiny machine consistp of three
major steps., FEach step should be completed in sédueﬁre.

4

TIMING ARROWS. It is necessary ro time the aryow on the
callar of the hook shaft, with the arrow on the tining plate,
so that the fabric is not fed through the machine until the
needle {s above the fabric. Directions for completing this step

are stamped on the top of the timing plate.
\

SETTING THE NEEDLE BAR. The needle bar must be set at
the proper length to complete proper timing procedures.
Approximately 1-7/8 inches above the bottom of the needle bar
there are two small marks. The top mark indicates the length
of the needle bar. This procedure will position the needle bar
at a proper specified length so that the lockstitch may be
tormed during operation., If the needle bar is not marked use
a needle bar gauge of local manufacture,

Adjusting the saddle with the needle. The saddle must
be in the correct position so that precise setting of timing
step #3 can be accomplished correctly. Adjusting the saddle is
not required each time timing step #3 18 to be accomplished.
Correct position is a must which may be changed due to vibration
loosening the screws.

ALIGNING ik KOTARY HOOK WiTl THE NEFDLE. The lower mark
on the needle bar travels, on {ts upward stroke, as the hook
paint passes the needle,  The hook peint should pass approximately
1/16 inch above the top of the needle eye. In this position, the
hook will pick up the needle thread and begin to form the lockstitch.

3
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For further information concerning the accomplishment of
these timing steps, study TO 34Y7- 8-11, pages 16 through 18.

Adjusting Feed Dog

The feed dog moves or feeds the mater‘al from the underside.
When it is adjusted properly, it should show a full tooth above
the throat plate when the feed dog is at its highest position.
For further information, study TO 34Y7-8-11, page 16S.

Adjusting Stitch Length Indicator

Sometimes it becomes necessary to readjust the stitch length
indicator. If you are sewing eight stitches per inch but the

indicator shows six stitches per inch, an adjustment is necessary.

For further information concerning adjustment of the stitcn
length indicator, study TO 34Y7-8-11, page 20.

Adjusting the Tension Assembly and Controller Spring

This assembly is composed of two separate tension control
devices. The upper tension assembly may be adjusted to apply
tensicn to the needle thread; the lower thread controller
agsembly has a spring which is used to remove slack from the
needle thread.

The tension assembly may be adjusted by the thumb nut
on the tension stud. The thread controller is adjusted by
setting tension on the spring and the alignment of the spring
stop.

For further information study TC 34Y7-8-11, page 15.
Rotary Hook

If thread breakage occurs while sewing, & possible solu-
tion to this problem could be a Jefective rotary hook. Remove
the rotary assembly from the machine and visually examine the
rotary hook. Burrs can be removed by sanding them with emery
cloth,

Troubleshooting
While extensive troubleshooting is not expected from the
three level apprentice, you should be familiar with the cure

for sume common troubles. The troubleshooting information (table
2) will analyze some of the simple causes for common problems,

12
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PROBABLE CAUSE |

REKEPY

e

Thfgad breakage
while sewing.

e e e e ———— e =

Skipped stitches.
i

, \ \

\
Thread controller spring may '
need adjusting.

Right twist thread in needle.
Rotary hook too close to
the needle causing the hook

to cut into. the thread.

Wrong size needle for type
material being sewn.

Dull Needle. "

Burr on rotary hook.

Rotary hook out of time with
needle.

Improper tension on ncedle
and bobbin thread.

Thread not unwinding
properly off thread stand.

Incorrect threading.

Burr at edge of needle eye.

Adjuét thread

- controller spring.

Change to left
twist thread.

Adjust rotary
hook.

Install correct

~8ize needle.

Replace Needle.

Remove burr with

-emery cloth.

Time rotary hook
with needle.

Adjust tension.

-

Check thread
stand.

Correct threading.

Remove burr by
working thread
back and forth
through eye or
replace needle.

Rotary hook set too far away §
from needle,.

Rotary hook slightly out of
time with needle.

Needle bar out of adjustment.

Wrong class of needle.

Move hook saddle -
closer to needle.

Adjust rotary hook
by moving hook
driving gear.

Set needle bar for
proper length.

Ingtall correct
needle.

«able 2. Troubleshooting Chart, 111W Series Sewing Machine (Cont'd).
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TROUBLE

PROZABLE CAUSE

REMEDY

Needle not inserted in the
needle bar as far as it will go.

Needle not in perfect alignment
with rotary hook.

Thrtii too large for needle eyc.

Deflecting washer on rotary hook
bent.

Thread controller spring out of
adjustment.

Fully insert
needle {n needle
bar.

Aligr needle
with otary hook.

Change size of
needle or use
smaller thread.

Replace deflecting
washer.

Adjust thread
controller spring.

&

Thread jamming
underneath the
throat plate and
around the
square projec-
tion on the
bobbin case.

Operating maqbine without
material under the presser foot.

Failure to hold needle and
bobbin threads taut for the
first few stitches.

Bobbin case opening lever out
of adjussment.

Do not operate -
machine without

material under

presser foot.

Hold thread taut.

Adjust bobbin
case opening
lever.

Thread jamming
under the
bobbin case.

Small pieces of thread or dirt,
lint, etc., under the bobbin
case.

Clean bébbin case,

®

Thread piling
up underneath
material when
beginning seam.

Failure to hold needle and
bobbin thread tsut for the
first-—few-stitches.

Hold threads taut
when beginning
seam. .

Thraad jamming up
along bottom
seam.

Needle thread slipping out of
tension disks.

Check tension gn
needle and bobbin
thread,

Table 2. Traubleshaaﬁ?gb Chart, 111W Series Sewing Machine (Cont'd).
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TROUBLE PROBABLE CAUSE REMEDY =
- Machine not Feed indicatigy disk has slipped Set feed indicat-
. making the on the arm shaft. ing disk in correct
N regulated number position.
of stitches per ;
{nch.
Machine not Machine completely out of time. Perform three
sewing- at all. timing steps.

Neadle threaded from wrong side. Thread needle
correctly.

Rotary hook set too fagf;uay Adjust hook

from needle. saddle.

Wrong class and variety needle. Check needle for
correct class and
variety. :

Neaedle not inserted in néedle Insert needle in

bar as far as it will go. needle bar fully.

N Bent or broken needle, Ch needle.

Safety clutch disengaged. Press hook driving
shaft lock ratchet
plunger, turn
balance ,wheel
toward operator.

Machine scwing Set screw on feed driving Install set screw
. backwards. ecceantric 180 degrees out. in slot on hook
T driving shaft,
Material damaged Pressure on presser foot too Adjust ﬁrqllure
by scuffing. Rreat. on presser foot.
R Sluggish opera- Use of improper oil or . Clean machine and
tion of sewing accumulation of dust or lint. il (light weight
machine, lubricating oil.)

Table 2. Troubleshooting Chart, 111W Series Sewing Machine.
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Exercise 1

-

Study the training literature and answer the following questions on @
separate piece of paper.

/
1. Explain the type of stitch the class 111 sewing machine
sews,

-

&

2, What parts of the machine are used to form this stitch?

3. Describe the type of feeding mechanism the 111W-15: sewing
machine uses,

4, Explain the damage that may be caused if the machine
« is operated with th- -resser feet down and no material under them.

— 3. List three safety precsutions. tc observe while operating
the 111W sewing machine.

-

6. The term "'class'" in relaticn to the needle, refers to
what part of the needle?

7. What part of the needle does the term "variety' refer to?

e 8. The class and variety of needle used in the 111W-152 sevinog
" machine is:

) 118
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9. Where is the stitch regulating button located on the 111W-152
dewing wmachine?

10. Row often should the 111lW sewing machine be oiled?

]

11. What type of o4l 1g used to o{1 the 111W sewing machine?

12. In what position should the thread take-up lever be while
removing material from under the presser feet? ®

13. In what direction will the bobbin rotate when QPQ 11&?
machine {s in operaticn? '

<14, Where +.ll the knota form in the material when the thread
tension is properly adjusted on the 111VW nachiwsy :

15. How is the needle thread adjusted on the 111W sewing
machinae?

16. How {8 the bobbin thread adjusted on the 311W sewing
machine?

*
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17. 1In what -direction will the loné groove face when the N
nued}e is installed correctly {n the 111W sewing machine?
{ 4 ’ 4 -

- -

. l:,i.}nl»" .

18. When should the bobbin be ofleg”

i

/ 19. What 1s the first timing step on the 111W-152 sewing machine?

L ]
{0. What {s the distince from the upper mark on the needle
bar to the bottom of the needle bar on the 111W-152 gsewing machine?

Y , )

21. ' How far above the throat pliate will the feed dog be
when {t {s at its highest position?

SUMMARY

We have been involved with the theory of the operatio: und
maintenance of the class 111 gewing machine. Since the class 111 .
sewing machine {s one of the most often used machines thorough
knowledge of operation and maintenance is essential,

REFERENCE

1. TO 34Y7-8-11, Singer Sewing Machinas 111W152, 111W153, 111W154,
and 111W1SS5. ) '
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Exercise 2

Identify the parts of the sewing machine head and-stand by
writing the name of each part identified by a number in the
{1lustrations on the ccrrespondingly numbered lines that follow

the illustrations.

/40
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Figure 3 sewing machine head
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Exercise 3

Operate the machine contrals by follcein; the p:needur-n
outlined below.

1, Place your right hand on the balance wheel, and turn it
slowly toward you. Watch the action of the feeding mechanism,
pressure foot, and fead dog. While moving the balance wheel
‘orward, the needle descends. The feed dog and needle then pulls
1e material back the regulated length of a stitch. Notice that .

the alternating presser foot works alternately with the coupound
feeding mechanism.

——

Pigure 5. Location ¢ Presaser Foot Lifter Lever.

2, Locate the hand presser foot lifting lever at the back
of the head, as in figure 5.

3. Raise and lower the presser foot and alternating presser
by iiftin3 the lever several times.

\

e

Figure 6. Operation of Knee Presser Foot Lifting Lever.

4, Operate the knee presser foot lifting lever by pushing
firmly against {t with the right knee, as in figure o.

5. Continue to operate the knee lift lever several times
until you are fam{liar with its action.

I 2 .‘33



Flgure 7. Lifting Bobbin Hatoh.

6. Open the right bed slide, and 11ft the hobbin latch,
as shown in figure 7.

7. Replace the bobbin with an empty botbin and close the
latch.
8. Locate the motor switch and turn it on.

9. Lift the presser foot by using the hand 1ifting lever,
Caution: Never operate the macl.ine with the presser foot

making direct contact with the feed dog as this will dull
the feed dog teeth,

Figuré 8. Operating Foct Treadls.

10. Place your right foot on the foot txeadle, with your
heel applying pressure on the treadle as shown figure 8A.

11. Apply pressure gradually with the toe as shown in
S~ .. figure 8B, :

Caution: Keep hands away from the needle and do not
run the machine at high speed, 1-_
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12, Stop and start the machine several times hy apnlying

.?pr-nurc vith the heel and toe.

13.  Turn off the motor.

" machine Control

Standard of performance:

The ability to control the exact length and direction of a
line of sewing must be mastared. An inexparisnced operator will
cause stitches to run off the material when sewing close to an
edge, destroy tha proper shape of an article, and raduce the
strength of a well-plannad pattern of stitching. One stitch too
Rany say damsgze & costly piece of leather or other material. One
stitch too few may mean an improper conmnection ir 4 place where
strangth {s essential.

{

Due to the action of the feeding mschanism, the sewing
machine has a tendency to sew in a straight line. When sewing
around § curved line, therefore, great care must be exercised
vhile iding the material.

Wh;h turning a correr, the balance wheel should be turaed by .
- hand until the needle has reached its lowest point and starts

back up hut {s not complstely out of tha material. The formation
of this hadit willi eliminate the posuibility of skipped corner
stitches,

N
Caution: Observe all safety precautions.
Directional Control
1. Refer to figures 12-18.

2. Lift the presser feet by raising the hand lever.

3. Raise the needle to its highest position by turning the
balances whael forward, (toward you).

CHFL
/ R

-

PMgure 9. Sewing Straight Linas.
4. Insert the paper or card under the mesdle and turn the

balance wheel until the needle pie-ces the first line of the
PaPeEr near the edge, figure 9. .is~\§
'y,

i



5. :Lower the presser foot.

I L‘ 6. Before turning on the motor, be Sure your heel is
rasting on the foot pedal as shown in figure BA.

7. Ture on the motor.

Figure 10. Method of Guiding Sewing.
8. Press the foot pedal with the toe very lightly and sew

on the line to the opposite edge of the paper. Use the presser
foot and adjacent line as a guide, figure 10.

THREAD TAKE-UP LEVaR

-~

— PR

Figure 11. Thread Take-Up lever at its Highest Positiom.

9. Remove the paper from the machine by raising the needle
to the highest position and 1ifting the presser foot with knee
11ft lever or ha'd lever. When the needle is at its highest
position, the thread take-up lever, figure 11, will be a* {its
highest position.

10. Repeat the same procedure on each line until five
complete sheets have been used.

Standard of performance:

Figure 19A {llustrates poor control and good control.
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CAUTION: USE A DOUBLE THICKNESS OF FABRIC UNDER THE PAGE FOR /48
SEWING MACHINE PRACTICE.
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CAUTION: USE A DOUBLE THIGKNESS OF FABRIC UNDER THIS PAGE For / 50
SEWING MACHINE PRACTICE.
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CAUTION: USE A DOUBLE THICKNESS OF FABRIC UNDER THIS PAGE /5]
FOR SEWING MACHINE PRACTICE.
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N0 CONTROL SETTER  STILL BETTER CONTWOL
CONTROL CONTROL. LasTeD

A
' Figure 18. Poor and Good Control.

1

IT. Using the ca-d {llustrated {n tigure 198, stitch each
line to the perpendicular line. Do not stitch between the length- —
wise lines. Figure 19B illustrates poor and good control.

12, Select the card designed for practice in making errors.

13. Raise the presser foot with the knee 1ift or hand lever.

14, Insert the needie on the line anc, with the needle
ccting as & pivot, turn the paper in the desired direction.

15. Lower the presser foot and continue sewing.
Turning Corners

To turn corners, leave the needle {n the paper at the exact
point where the turn 1is to be wade, as in figure 20. The needle
should go s little past the lowest point and start on the upward
stroke to make square corners. This is necessary to complete the

lockstitch when sewing with thread to prevent skipped stitches
at the corner.

16. Select a card designed for practice in sewing curves.
17. Sew slowly and carefully when following curved lines.

. "18.  Repeat with other cards until control in sewing curve
in mastered. PE
164
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Figure 20. Making Cormers.

Sewing Straight Lines

1. Cut a pifece of scrap duck and fold to make a double
thickness.

2. Check for correct tension and set the machine for
eight stitches per inch.

3. Cut another piece of duck ¢ X 12 inches and fold to
make a 6-inch square.

4. Place the upper right hand corner of the doubled
material under the presser foot so the needle is 1/2 inch from
the right edge of the material and lower the presser foot.

: 5. Start sewing and continue to sew, making straight
- lines parallel and uniformly spaced with corners square as shown
in figure 20. !

6. When the center of the square is reached, backstitch
about '/2 inch.

7. Remove material from under the presser foot and turn
the balance wheel forward until the thread takeup lever is at its
highest position. Lift the presser foot wich the hand 1ift lever,
and remove the material from under the presser foot by pulling
it away from you.

8. Cut the needle thread (top side) 1/8 inch from the .
panel, turn the parel so the bc:tom side will be up, pull the
needle thread through the mater{ial with the bobbin thread, then
cut both threads close to the panel. This is done to eliminate
ragged threads on the top side of the panel.

b Locking Seam Ends

hd l. Cut a plece of duck & X 12 inches and double it to

Q_ make a 6-inch square.




_ 2. Insert the needle in the folded panel 1/2 {nch from
the edge at the lower right hand corner.

3. Sew to the nearest edge of the panel.

4. From the last st’tch at th~ edge of the material, make
one complete lockstitch over the edge by turning the balance wheeal
by hand. Repeat the lockst{tch over the adge two more times. See
figure 21 and refer to ''legend” under the illustration. This is
called locking or anchoring.

»

5. Insert the needle in the last wtitch made in the v——

material, turn the material 180° and sew to the opposite edge.

6. Repeat step 4 and backstitch 1/2 inch at the opposite
end of the materfial. Bcth ends of the seam are now locked.

7. Repeat the above procedure making seams 1/2 inch apart
and locking all seam ends. Make seams across both ways of the
material as shown in figure 21.

Exercise 4

Thread the head and bobbin of the class 111W sewing machine
in the following manner.

Y

Threading the 111W Machine Head

I, Thread the machine head ag shown in figure 22, A
through O.

Threading the 111W Bobbin

1. Remove the bobbin from the bobbin case by liicring
the latch as shown in figure 23, and remove any thread that may
be already wound on the bobbin.

2. Place the thread through guide, A on the bobbin winder
and around the tension disc, B, figure 24,

3. Place the bobbin on the bobbin winder shaft as shown
at C, figure 24.

4, Place the thread end through the hole in the bobbin
from the inside out.

S. Press latch, figure 24D, forward until the pulley E
makes contact with the driving belt F.

6. Lift the presser foot by using the hand 11ft lever.

7. Stare the motor and hold on 1é£$hu end of the thread
where it protrudes from the bohbin. N

,/
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Figure 22. Threading the 11IW Machine Head.

Figure 23. Lifting Bobbin Latch,

Figure 24. Winding the Bobbin.
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, 8. Step on the foot treadle and apply pressure gradually
with the toe.

9. Cont inue running machine until bobbin is wound and then
shut of f machine. When the bobbin I8 full, the winder will

10. Cut off the loose end of thread protruding from the
side of the bobbin.

11. Cut the thread at the thread guidc. figure 24A, and
remove bobbin from the winder.

{

Figure 25. Bobbin Threaded.

12. Place the bobbin in the case so that the thread will
unwind counterciockwise as the bobbi operates. The thread will
unwind from the bobbin as shown in figure 25 when placed in the

case.
A
\ | |
Prowre 26, Poblin Case Threaded.
L, Close the latceh, as in figure 26C,
L4, Pass .out four inches of bobbin thread through the
slot {n thu case as in figure 26A and under the tension spring.
1S, PJss the thread through the opening betweer rhe woihiy
vase opening lever, figury 268, and the projection on the rase.
16. Hold the end of the needle thread in tha left hand
\;’ leaving slack between the hand and the needle.
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17.  Turn the balance wheel forward until the eye of the
needle moves down and up again to its highest position, thus
catching the bobbin thread. Watch how the needle thread is caught
and taken around the bobbin case by the rotary hook to form the
lockstitck.

18. Pull the needle thread slowly through the hold in the
feed dog and the bobbin thread will come with {t. Pull the end
of the thread up through the hole in the feed dog.

19. Lay both threads under the presser foot and lower the
presser foot on them.

20. Close the bed slide.
Exercise 5

Clean and lubricate the class 1l1W sewing machine in the
following manner.
~ -

Cleaning

1. Clean the michine hes!, oil pan, machine stand, and
motor casing with a clean lint free cloth.

2. Clean the hard to reach parts of the machine with a
medium soft bristle brush.

Lubricating

1. Wipe oil holes and surrounding surfaces clean hefore
ofling.

2. 011 the moving parts indicated by arrows in figure 27
twice daily with mineral oil that has a low pour poiu.t. Use
one to three drops of ofl at each ciling point.

3. Add oil to oil well (figure 28A) as needed to jubricat
the upper hook bearing, '

4. 011 the felt pad (figure 28B) on the side of the bobbin
case when needed. When the pad {s light green, it needs oil. When
the pad is wet, it is nearly black. This pad lubricates the hook
race,

5. If the thread lubricator is used, £i11 the reservoir
te 1/8 inch below the filler hole.

Exercise 6

Regulate the length of stitch on the class (11IW sewing machine
in the following manner. l ~



e

UNDER HEAD

Figure 27. 0Oiling Points on the 111 Sewing Machive.
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. . Figure 28. Hook Race and Bearing lubrication.

Reguiate the Length of Stitch

. Place your finger on the feed indicator plunger and turn
the balance wheel slowly toward you until the plunger drops. Do
not turn the wheel after the plunger has dropped.

—~———
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Figure P8.  Upright Arm,
2. Keep plunger depressed and note the number in the hole
in the upright arm as {n figure 29. This number indicates the
number of stitches per inch that the machine is set to sew.

3. Chaage the number of stitches per inch by holding the

plunger down and turning the balance wheel forward to center the
number 10 In the hole.

4. Release the plunger button. The machine {s now set to
sew 10 stitches per inch.

5. ﬁepéac steps 3 and 4, turning the wheel backward and
set the machine for six stitches per inch.

6. Reset the machine for eight stitches per inch. This is
the setting most generally used for our sewing operations.

Exercise 7

Adjust tension on needle and bobbin thread on the class 111w
sewing machine in the following manner.




-
Adjusting Tension on Needle and Bobbin Thread

l. Cut a strip of {{ghtwetght duck, 6 X 12 fuches. Double -
to make & 6-inch square. ' :

2. Place it under the presser foot,

3. Hold the needle and bobbin threads firmly behind the
presser foot with the left hand. If the thread ends are not held
when starting to sew, they will be pulled under the throat plate
and form a thread jam which will cause thread breakage. .

4, Turn the balance wheel slowly forward until three
complete stitches dre gsewed in the duck, then velease the thread ‘
ends held by the left hand. -

5. Turn on the machine and sew for a distance of two or
three inches.

6. Lift the presser foot with the hand 1ift lever and
examine the stitching formation on both gides of the material.

~—

Standard of performance:

Fipure 30 shows correct and incerrect tensfon adjustments

on the nesdle and bobbin threads. (A)is the correct adjustment

am the lock Is formed in the center of the plies of material

indicating that both the needle thread tension and the bobbin thread

tension are as thev should be. is an incorrect adjustment

as the lock is formed on the top ply indicating that the needle -
N thread tension is too tight. is an incorrect adjustment as

the lock is formed on the bottom ply indicating that the needle
tension is too loose,

43
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. 7. Adjust the tension as necessary by slightly turning the —
thumb nut on the needle thread tension disc clockwise to increase .
tension or counterclockwise to decrease the tension. ) .

8. Sew oh the material again for a rew inches and check
the stitching formation. '

9. Adjust again, if necessary. If the correct tension
cannot be obtained by adjusting the tension disc, the bobbin
tension will need adjusting. This is done by tightening or
loosening, as needed, the small screw which holds the tension
spring on the side of the bobbin case. Have the instructor make
this adjustment at this stage of your instruction. :

fxercise 8

Regulate pressure on the material on the class 1]1W sewing
machine in the following manner.

Regulating Pressure on the Materia]

The pressure applied by the presser foot should be only
heavy enough to enabiz the feed to move the material along even}y.

1. Refer to figure 1, (:). ¥

2. Turn screw (:) downward to increase pressure on the T
material.
3. Check the pressure by running the machine for g few
stitches.
&, Turn screw upward to decrease pressure on the material,
5. Che. k the pressure.
6. Adjust the screw so that the material will feed evenly.
Exercise 9
Change nvedles on the class !11W sewing machine in the
following manner.
Changing Needles
L. Raise the needle bar to the highest position. lLoosen .
the needle set screw and remove the needle.
- 2. Chieck the needle for proper class, variety, and <ize.
3. Never use a bent needle or ome that {s blunted or burred, ‘
é. &. Insert the needle shank as far into the clamp {s {t will go: - —

turn the long groove of the needle so that {t faces the left and 4s
directly in line with the arm of the machine. Ti{ghten the set screw.
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lExercise 10
Time the class 111W sewing méchine in the féllcwing'manner.
Machine Timing Part 1 - Alignment of Arrows
1. Tilt the machine back on its hinges.
2. Turn balance wheel toward operator (in same direction
{t turns when machine is sewing) until thread take-up lever
reaches its highest position.

3. Check alignment of arrows A and B in figure 32. §\\

4. If arrows are not in line, remove connection belt from
lower pulley, figure 31.

Figure 31. Removal of Arm Shaft Comnection
Belt from Lover Pulley.

. Jigare §L. 0 Limihg Alignment of Arrows.
Q

ey 4,9
L
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A pLATE C. COLLAR
Figure 33. Arm Shaft Connection : ™
Belt Timining Collar and Plate. &3’

S.  Turn lower pulley by hand unti1 the arrow, on timing - i
collar, figure 33B, i{s in direct line with arrow, figure 33A, on '
timing plate. '

6. Replace conmection belt by hand, figure 32. ‘After
replacing belt, give balance wheel a full turn and check arrows
again. Arrows sometimes slip out of line when replacing belt,

Caution: Do not pry the belt with a screwdriver; this

results in serious damage to the belt and machine,

~

Machine Timing Pa?“b\ii - Setting a Needle Bar
Part 2A - Setting«a Marked Needle Bar

1. Loosen screw holding needle (figure 34A) on needle bar.

2. Insert needle up into needle bar as far as it will go
with the long groove to the left. Check class of needle for
specific machine with which you are working.

~y
3. Tighten screw, figure 34A. ~1 :
E. E 4. Remove screw on faceplate and remove the plate. ~
5. Turn balance wheel so that screw (figure 35B) is at its &

F SN |

<[ RIC__towest position and in the recess of the needle bar rocker frame.

-~
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Figure 34. Marxks on the /
Needle Bar o the 111W1562 1 \\
Sewing Machinc. ‘i
) '
{
£
i
|
i
\
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Figure 35. Setting the Needle Bar.
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6. Loosen screw and adjust the needle bar. The position
of the alignment marks on the needle¢ bar is shown in figure 34.
Align the needle bar so that the upper mark is first visible at
the edge of the needle bar rocker frame (flgure 35C). It 1s
imperative that the needle eye be in a paraliel line with the
length of the machine. If {t {s not directly in alignment, the
machine will skip stitches or may not sew At all.

7. Tighten screw (figure 35C).

Se— 8. Inspect by rechecking procedures | through 7 to see
\\Ehai setting of the needle bar is correct.

Part 28 - Setting an Unmarked Needle Bar
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Figure d¢. evlle Bar sduwge,

If the needle bar is unmarkcd, obtain a needle bar gauge as
{llustrated in figure 36.

1. Remove throat plate and feed dog.

l. Turn the balance wheel toward you unti! the needle bar
i« at its lowest position.

o

i, Lovsen set screw (figure 358).

3. Use needle bar gauge, figure 36, Adjust needle bar to
measure 1-7/8 inches from needle bar rocker frame, figure 3I5C, to
bottom of needle bar, figure 35A.

5. Tighten set screw, figure 358,

Caution: Be certain long groove of needle is to the left of
the machine before tightening se¢t screw, figure 35B.




6. Check proper adjustment by turning balance wheel by
hand.

7. Replace feed dog and throat plate.
Machine Timing Part 3 “:\'T‘im'!ng the Rotary Hook

When the lower mark on the needie bar is just visible st the
end of the needle bar housing on-the upwird stroke of .the needle,
the point of the rotary hook should be as close as possible to the
needle and 1/16 inch above the eye of the needle.

1. Remove the throat plate and feed dog.

— e —

N
A. Needle Guard Washer.
B. Rotary Hook,
C. Bobbin Case Retainer ijook Gib.
D. Groove, "
Pigure 37. Hotary Hook Assembly.

2. tTurn balance wheel full turn until the hook point is at
~enter of needle. The point of the rotary hook should run as
close to the needle (within the scarf) as possible. This prevents
the point of the hook from cutting into the thread. The needle
guard w (f fgure 37A) prevents the rotary hook from striking
the negdle bX pushing the needle point slightly out of the path of
the hodk

3. Tilt}machine head back on hinges.

~ 4, sén screws (figure 38A).

5, Move the hook saddle to the rignt about 1/8 inch by
tapping with end of screwdriver hand e.

~ :

6. “ighten screws (figure 384).

49
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Sigure 38. Al ustment of Rotaqﬁ Hook.

7. Turn balance wheel by hand. Observe relative location
of hook point with needle.

8. Loosen screws (figure J8A),

9, Adjust hook saddle so that noint.of heal is correct
distance from needle.

10. Check correct distance ot : tary hook from nesdle by turning
balance wheel bv hand. The needle guard washer (figure 37A) should just
barely strike the side of the needle and deflect the needle enocugh to
allow the point of the rotary hook to pass through the scarf of the needle.
When the lower mark on the needle bar is even with the housing on the up
stroke of the needle, the rotary Yook point should be as close as possible )
to the needle and 1/16 {nch above the needle eye.

sll. Remove lifting presser foot and bobbin case orening lever.

Fisure 39. Undermeath {iew Showing Hock Saddle,
#ook Driving Finion, and Feed Loz Adjustment.

1. Remove screws A and‘B;“figure 319, in hook driving pinfon.

13, Remove rotary *vok assembly.
\ F - - - - - - - P — U, Aﬁf‘dﬁr”kdle-;:ff;fw e | S — e - e E— Y
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Figure 40. Hook Saddle Component
Bobbin Case Opener Lever Link.
14, Remove bobbin case opener lever link (figure 40).
15. Center hook driving gear (figure 39E).
16. Turn balance wheel until lower mark on needle bar is

even with the housing on the up stroke of needle.

17. Replace pinion gear (figure 39F). Space between screw
holes should face as nearly straight up as possible.

18. Insert rotary hook assembly in bottom of saddle assembly
and pinion gear.

19. Turn balance wheel until needla bar is at highest point.

20. Remove rotary hook assembly from bcttom of saddle. .
21. Attach bobbin case opener lever link to rotary hook.
22. Insert rotary hook properly froq‘top of machine. Be

certain that a small hole on lever link is slipped over post
(figure 41A). .

23. Turn balance wheel until lower mark on needle bar become
even with housing on up stroke of needle,

24, Turn rotary hook with fingers until pcint becomes even
with needle. -

25. Check in left screw ?ole of pinion gear for groove
(figure 37D) on rotary hook. I groove i8 not in hole, a mistake
has been made in one of the preceding timing steps.

26. Insert,screw in pinion gear. Screw with round end i
should be in holle that is over groove.

27./fGive balarce wheel a full turn, and recheck hook point
and needle eye’

)]
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Flgure 41, Houk Sndmile Adsgembiy.
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28. Loosen screws in back of driving gear, and move gear
slightly to right 1if hook point is slow or slightly to left it
hdok point {8 fast.

'y

29, Tighten screws.
30. Check hook point and needle.

31. Continue to adjust driving gear to left or right until
hook point is timed perfectly with needle.

32. Replace parts on machine in the foldowing order: feed
dog, throat plate, opener lever, and presser foot.

Exercise 11

Adjust the feed dog on the class 1l11W sewing machine in the
following manner.
| LS4

Setting the Feed Dog ' o

PO

\i full tooth above the :Ereat plate.

When feed dog is at its highest position, it should showa

Ry
LN anemser
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l. Clean dust and lint from throat plate and feed dog.
2. * Lift presser foot by hand lifting lever.
3. Tilt machine head back on hinges.

4. Turn balance wheel toward you until feed dog is at its

highest position. o

S. Loosen screw (figure 39C).

6. Raise the feed dog bar (figure 39D) as high as it will

80-

7. Tighter screw (figure 39C).

8. Turn balance wheel by hand. Do not force the balance
wheel.

9.  Loosen screw (figure 39C).

10. Lower feed bar as ‘ow as {t will go.
11.’ Tighten screw (figure 139C). -
12. Turn balance wheel by hand. Fred dog will not come up

through opening in throat plate.

13. Loosen screw (figure 39C).

14, Readjust feed dog bar so that feed dog will show a full
tooth above throat plate when {t is at its highest position.

13, Tighten screw (figure 39C).
Exercise 12

Adjust the stitch length indicator (feed indicating disk) on
the class 111W sewing machine in the following manner.

1. Set the machine to sew eight stitches per inch as
described in exercise 5, tirled "Regulate the Length of Stitch."

2, Sew a scrap of material for a few inches.

3. Use a rule ana count the actual number of stitches per
inch being sewn. Place the f{irst stitch at the edge of the ruie
and count the stitches as shown in figure 42, If the actual count
and the number in the hole in the machine arm are the same, the
feed {indicating disk is properly set. If the actual count is
different, set the indicator disk.

4. To set the indicator disk, loosen the arm capscrew and

slide back the arm cap on the top of the machine head, exposing
the feed indicating disk with numbers engraved on the edge.

PR e o



cloth., Remove rust hith emery cloch.
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Pigure 42. Cheoking Stitches Per Inch.
Ev

S. Loosén the indicator disk setscrew with 1/8" wide
cabinet screwdriver until the disk will turn only when finger
pressure s applied. :

6. Turn the indicating disk with the fingers until the
numbey indicating the actual number of stitches now being sewn
appears in the indicator opening in the head casting.

7. Tighten the indicating disk setscrew.
8. Reset the machine to sget cight titches per inch,

9. Check the accuracy of your setting by séwing and counting
the stitches

10, If your setting 1s not corrvect, repeat steps 4 tiarough 7
and recheck.

Exercise 13

Adjust the tension assembly and contraller spring on the
class 111W sewing machine in the following manner,

Adjusting the Tension Assembly and Controller Spring
K '\‘

The two separate tension devices, tensién assemhl& and thread
controller, require separate adjustments. |

K

The tension assembly (upper figure 43, 15 adjuste& by turning
the thumb nut 1, on the temsion study forcing the tension spring .
2, against or away from the tension disks 3. Since this assembly
applies direct pregsure on the needlé thread, the area bbtween the
tension disks must be kept clear of }ust or foreign objects as

follows:

1. Remove the thumb nut, anéivn spring, tension release
usgher,_ané‘tensioq diggs. L f Qg, | -

2, Clean the inside areas of the tension disk with a soft

Nere: Dn nnr;anglv o1l to anv of these parts. -
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. SIOE VIEW.
- TENSION ASSEMBLY
(UPPER)

CLOSED ViEw)

THREAD CONTROLLER ASSEMBLY
(LOWER]

Figure 43. Tension.

-

3. Reassemble by posf{tioning the tension disks, tension
release washer, tension spring, and thumb nut on the tension stud.

The thread controller assembly (lower), figure 43, pulls
slack out of the ‘needle thread. Two adjustments on the assembly
are required; adjustment of spring stop position, and tension on
the thread controller spring. Thread the machine, sew a distance
of four inches, and complete the following.

1. Adjust the position of the spring stop.

a, Loosen the thread controller spring stop screw in.
the spring stop, point !, figure 43.

b. Rotate the stop to remove slack in the needle
thread as the needle descends.

c¢,. Tighten the screw.

/75
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2. Adjust the tension on the thread controller spring.

a. Loosen the thread controller stud setscrew point 2,
figure 43,

b. Insert a screwdr’‘ver on the thread controller stud
point 3, figure 43.

c. Turn stud to the right to decrease thread con-
troller spring tension point 4, figure 43, to the left to apply
tension. ‘

|
I

d. Hold the study%with fingers of left hand and

tighten the stud setscrew, point 2, figure 43, with a screwdriver.

Exercise 14

Repair the rotary hook of the class 111W sewing machine in
the following manner.

Repair of Rotary Hook

1. Remove 1t ctary hook assembly as taught in exercise 9,
part 3.

S 2. Visually examine rotary hook for burrs, nicke, dull or

broken point.

3. If evidence of damage is found, smoot. out nicks and
burrs with emery cloth.

4, If the rotary hook point is broken, replace {t with a
new rotary hook. «

5. Reinstall rotary haok‘assembly.
Exercise 15
Troubleshoot the Class 111W Sewing Machine.
Troubleshooting

1. Troubleshoot the machine for & defect using the trouble-
shooting chart. v : ‘

2. Uﬁnn finding the defect, repair the machine as necessary.

¢
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g s \
Life Support Branch 3ABR42793-SW-802
Chanute AFB, Illinois : ‘

PATTERN DESIGN AND LAYOUT
OBJECTIVES

After completing this atudy guide and your classroom {n-
struction, symbols on drawings, explain the use of a rule and
square in layout work, and explsin how to lay out a pattern for a
change {n size.

INTRODUCTION

On some occasions patterns are provided in technical orders
to enadble you to cut out such things as neck and wrist seais for
anti-sxposure suits, However, there are many otier times that you
must fabricate that have no patterns available. When this is the
case, you must lay out your own patterv.

INFORMATION

PATTERN TEMPLATES

Making covers for hangar and fisld equipment raquires a
variety of patterns. You must construct rany f the patterns you
need. When it is not possible to obtain a drawing of the cover to
be fabricated, you may use the old cover as a guide for naking
your pattern or you may take direct messurements from the item to
be covered. In some cases it may be advisable or necessary to use
a blueprint or drawing of an article to obtain the measurements

you need to construct your psttern. )

Symbols

Most blueprints and drawings corsist of three basic views:
front, top, and side. If necessary, an additional view may be
furnished. This may be either a detail or a sectional view. The
detai{l view enlarges a portion of the drawing, whersas the sectional
view shows a cutaway section of the object. Thess drawings make

construction work eas{er.

Various lines and symbols ars ussd to identify parts of a
drawing and its construction. The following lines and symbols are
shown in Figure 1.

l,-u

Replaces STIABRG2733~8W-802 (undeted)
OPR: 3340 TCHTG.
DISTRIBUTION: X
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The border line is not an actual part of the drawing but
ancloses the drawing and all notations. Object lines are used to
uake sn oversll outline and details of the objact being dram.
liidden lines represent & feature or a change in contour of an
object which cannot be seen in a specific view. Center lines
deaignate the center of an object or mnay be used to locate the
cencer of any hole or opening to be made. Sectional lines represent
cutaway portions., Dimension lines measure or lay out distances
from a given peint, with arrows to indicate the limits of a
dimension. Seams are drawn as a series of dots or lines, with the
dot or line representing a stitch,

SOROER LK
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EXTENBION ¢ DIMENGION LIS
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Figure 1. Blueprint Lines and Symbols.
Rule and Square

Pattern templates may be made of heavy paper, wood, metal, or
plartic. All points of alignment for assembly of the material and
positions for the installation of hardware and sccessories are
fncluded in the pattern. Be sure your dimensions are accurate

because an error in the pattern is duplicated in each part cut
from it, :

. Two of the most common and useful tools used in the layout of
paterns are the rule and square. Many equipment and upholstery
covers ss well as many parts of clothing such as pockets, waist-
bands, and cuffs are rectangular.

To lay out squsre or rectangular parts, obtain the dimensions
from a drawing or measure the item to be covered. Before you

start te lay out your pattern, be sure to add the proper seam
allowance.

3
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For iﬂstance,\sﬁppase vou need a rectangle of heavy wmaterial
to be used as partiof a protective cover, I¢ the finished dimensions
are to be 24 X 35 Jfiches, your pattern will measure 25 X 36 {noches.
The {nch added to both dimensions is necessary to provide the
required 1/2 inch sean nllowance for heavy fabric to all four

sides,
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Figure 2. Square

Measure your dimensions accurately with & steel rule, steel
vardstick, or carpenters square, If you usa the square to measure
a dimension, be sure to use the correct scale. If you are weasuring
from the outside edge of the square, use the scale, (A) Figure 2,
marked on the outside edge. When measuring from the inside edge,
use the scale (B), Figure Z, marked on the inside edge. Refer to
Figure 2 and note that the zero point is not in the same place on
both scales.

Lay the square on the pattern paper with one edge of the
carpenters square laying along a straight edge of the paper. Then
draw the line perpendicular to the straight edge. If the square
is not long enough to draw the full length of the line, lay a
steel yardstick or metal straight edge along the line started by
the square and extend the line the required distance. Use the
carpenters square to start your line at each corner to be sure to
maintain a 90 degree angle at each corner.

Tolerances and Size Changes

The sesm or hem allowance must be added to the finished
dimens{ons.before a pattern template is cut out. Seam and hem
allowsances vary according to the fabric used and the design of the
item. Light weight material may require a 1/4 inch seam allowance
while heavier fabric may require a 1/2 inch seam allowance, If a
hem is an EFb type, & 2 inch allowance would be made for a 1 inch
hem as the material is folded under twice. Fach project presents
its own problem and all &llowances should be noted before s
pattern is laid out.

I ():':,
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Some t .hnical order drawings provide all of the information
necessary for different sizes. The drawings in the technical
order should not be used as templates as the information printed
on the other side of the page would be lost. Also, the paper used
in technical orders is not suitable for use as a template.

Carefully trace the technical order drawing on pattern paper
to fske your template. Be sure to mark on the template the type
anti-exposure coverall it is used with, what it is used for, and
the required sfze markings. Cut out the template and place it on
the coversll as specified in the technical order. “hen you
complete the job, retain the template for future jobs fhat require
the same alteration. '

Patterns requiring reduction or enlargement can easily be
altered by the squared paper method as shown in Figure 3. The
full sized pattern is first drawn on squared paper. The points of
intersection of the pattern outline and paper lines are then
noted. These points of intersection, called plotting dots, are
then located in the same positions on a second sheet of paper
marked off in squares larger or smaller than the original, depending
on whether the pattern is to be enlarged or reduced in size. The
plotting dots are then comnmnected by carefully drawing a line
through these points to form a pew pattern.

PLOTIING DOTS
IONMENT MARKS

Figure 3. Squared Paper Method.

Lo
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Exercise 1

Study the training literature and answer the following questions.

1. How 1s a :over constructed when there are mno Fatterns available?

2, What views are usually included in blusprints or shop dravings?

3. Why must a fabric reptirnnn be able to read blueprint lipes
and symbols?

4. What oaterials may be used to construct a template?

5. What purpose does alignment marks serve on tenplates?

6. Should seam allowances be included on patterns?

7. Are seam allowances {ncluded in shop drawings or blusprings?

Loy



8. What 1s the difference in a pattern and s template? ‘
\-\

9. Patrerns requiring reduction or enlargement may be accomplished
by what method? : '

10. How are seams designated on drawings?

SUMMARY

There may be times where it will be necessary to lay out
patterns in order to complete a project. In this type of a
situation, you will have to know how to properly lay out your own
pattern.

REFERENCE

T.0. 00-25-92, General Repair of Canvas and Webbing
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1. Obtain a piece of materisl suitable for construction of a
template from the instructor. )

Exercise 2

2. Fabricate a template using the dimensions in the shop drawing
showm in Figure 4,

Note: Shop drawings do not include seam allowancel

3. VWrite your name and class number on the project and hand 1t
to the instructor.

Figure 4. Shop Drsving of Wheel Cover and Dimensions.




STUDY GUIDE/WORKBOOK l‘iﬂi
' 3ABR42733-8W-804

Technical Training

Fab & Parachute Spec

FABRICATION/MAINTENANCE OF UPHOLSTERY AND SOUNDPROOFING

~ 22 March 1979

CHANUTE TECHNICAL TRAINING CENTER (ATC)
3540 Technical Training Group
Chanute Air Force Base, Illinois

DESIGNED FOR ATC COURSP USE —

DO NOT USE ON THE JOB

N

AYE FONY 214 (AN T8} OBSOLETES ATC FORMS 314, MAY @8, 522, NOV 63 AND 228, MAY 71,

Q 19;‘

STANDARD COVERSNERY

: st
E . [
G it .. N e . . i
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Chanute AFB, [1l{nois 22 March 1979

FABRICATION/MAINTENANCE OF UPHOLSTERY AND SOUNDPROOF ING

AN

OBJECTIVES

Upon completion of this unit of instruction, you will be able
to identify the types and kinds of upholstery and their ipplications.

INTRODUCTION N

AN
Upholstery {s the art of rebuilding, padding, and covering
surfaces. Upholstery is considered an art because it is the result ‘
ol a developed skill which reflects the characteristics of the N
individual in the finished product. While certain basic rules N,

must be followed, the finished craftsman develops certain techniques A

which reflect his personality and interest in his work. Upholatery
is designed to perfcrm two functions, First, it must provide
comfort; and secondly, it must present 4 neat appearance. Both
functions must be built into all upholstery.

'

INFORMATION
TWO TYPES OF UPHOLSTERY

Basically, upholstery may be classified as either rigid or
flexible. Rigid upholstery is that type which must conform directly
to {ts framework, such as headrest, armrest, crash pad, etc.
Flexible upholstery may be déscribed as having a tendency to give
or vary in shape, such as a remov .bie seat cushion, backcushion,

- life preserver cushiom, etc. Rigid vphoistery 1s usually buflt

on 8 solid frame made of wood nr metal. Flexible upholstery
usually has no rigid - “amework. Both types are employed on aircraft.

THREE KINpS OF UPHOLSTERY
Afrcraft Upholstery

Aircraft are constructed primarily of metal and are rigid.
However, a certain amount of fabric, leather, and rubber materials
are also used in upholstery for crew and passenger comfort,

Such upholstery as soundproofing, removable seat cushions,
crash pads, headrests, and armrests are found on most training,
cargo, and tactical type aircraft, Some passenger-carrying air-
craft have upholatered seats, curtains, and even rugs. You will
find that electrical wiring, hydraulic lines, contrel cables, and
many other items pass over and through sircraft soundproofing.

Supersedes ST 3ABR42733-SW-804 (undated). [0
OPR: 3340 TCHTG ‘ : -
DISTRIBUTION: X

3340 TCHTG/TTGU-L - 440; TTVSA - 1
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Most United States Air Force transport aircraft are lined
with soundproofing in the crew and passenger compartments. This
soundproofing may be either of the blanket or batt type.

BLANKET TYPE SOUNDPROOFING. Moat of the soundproofing used
in aircraft consists of Pibarglas enclosed between two layers of
fabric. The Fiberglas is held in place with machine stitching ir
8 diamond pattern. This material insulates the aircraft as well
as deadens the noise of the engine. The material used for
soundproofing i{s selected for ita sound-deadening qualities and
not for {ts strength., Extreme care must be used in sewing and
handling this material.

BATT TYPE SOUNDPROOFING. The C-141 cargo aircraft uses
covered glasg-fiber batts in the flight station and cargo compart-
ment to goundproof and insulate the aircraft. These batts are
covered with vinyl-coated nylon in nonhydraulic areas, and with
nylon-vinyl laminate in the hydraulic areas. The covers are
heat-sealed at the edges, but they do have vents. The batts are
stitched to long covers to prevent the batts from sagging. The
covers are attached either directly to the skin of the aireraft or
to stringers. Under the floor of the C-141 aircraft, a cloth heat
baffle is hung halfway between the floor and the fuselage skin.

The soundproofing batts are attached to the aircraft with
pile tape and hook tape. The pile tape is cemented to the aircraft
skin, and the hook tape is cemented to the batt.

Vehicle Upholstery

At time= it may be necessary to repair auto seat cushions.
Most of the damage is connected with the seat cover, although some-
times also the springs and padding are damaged. The auto is sent
to the shop for repair as a result of an {nspector's report and
recommendation. When the springs and padding are damaged, the
cushion must be completely stripped down. When the padding is
cotton batting, it can be repaired by filling in, bug if the
padding 1s too badly damaged, it should be replaced. When the
cover is damaged, the inspector's report will indicate whether
it is to be repaired or replaced. If the cover of the cushion
may be of fabric, leather, plastic, or imitation leather,
replace it with material similar to the one removed.

Base Upholstery

You may be required, at gome time in your career, to work
on base upholstery. This includes chairs, couches, cushions,
dayroom furniture, etc, Whether the job you are assigned is to
repair an office chair or a couch, each Job contributes to the
efficient operation of your squadron. The chair repair saves
the time and money required for its replacement. '

Since removable cushions sre reversible (ugsable on both sides
or faces), good workmanship i{s essential. Every part of the cushion
will at one time or another be in view. It is constructed around a

bay
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Iiaia spring unit and padded with a cotton batting. The size of the

cover must be held within a definfte limit and extreme care must
be used in its fabridation. \ ™

The typist chair lprovides a 8ood example of the rigid type
of upholstery. The bgkk and bottom of this chair are the basic
foundation. Such upholstery consists of only the padding and
cover. Tre typist chair is designed so that the back receives
support from the backrest. Because >f the difference in the
sizes and figures of individuals who may use {t, the back ig
adjustable. The upholstery gives support and rest. Because the
back of the chair is concave, it requires specfal attention go
that the finished product i{s neat in appearance. Two ways of
attaching the seat cover are by stapling or by hand-sewing. -
The former is the better but when staples are not available,
sewing is used. The laying of the padding is the most important
part of the operation. There must be sufficient padding to tnsure
the necessary softness but not so much that the back and seat
lose their form and look "squashed."

The ultimate goal for an upholgterer is to produce comfort
and beauty, but you can never attain your objectives 1f the
foundation of your work is poorly constructed. The rigid type
foundation may be a piece of plywood on which i{s set foam rubber
or a series of coil springs installed on efther metal strips or
webbing. The tying of the springs is of great importance, and
an eight~knot tie is generally used. After the padding (cotton
batt, moss. foam rubber) is properly secured, the cover is ~—
attached.

Proper installation of the cover will result in a neatly
finished product. Remember, appearance counts heavily in this
type of upholstery.

UPHOLSTERY MATERIALS
Materials

The materials which are most generally used in aircraft
upholstery work, are as follows:

SOFT FELT. Used for f{lling or pPadding in armrests, headrests,
etc. The felt may be cut the exact size as the armrest or head-
rest, and a covering made to fit over the felt.

FOAM RUBBER. Used for padding in cushions, headrests, crash
pads, etc. Foam rubber may be obtained in molded cushion shapes
in various sizes, or it may be obtained in a block or flat stock
type which can be cut into the desired sise and shape. Cushions
attached to kits in recent aircraft are 6f this type. They are
usually procured from supply rather than made by the fabric shop.

POLYFOAM. This is the name given to a type of product which
is similar to foam rubber. It is made from several types of _~
plastic material blown into foam and solidified. Usually it {s
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less resilient, which is the ability to bounce or spring back ’i;‘?
after being pressed down, and cheaper than foam rubber, but setrves

fairly well as a substitute. It has the disadvantage of being

less resilient as it gets colder.

 KAPOK. Used for padding in aircraft cushions. A very light-
weight silky-cotton fibrous material which provides an excellent
padding for cushions. Cushions filled with kapok not only provide
comfort, but may also be used as life preservers, because of the
buoyancy of the material. Cushions designed for 11fe preservers
have yellow coverings.

RUBBERIZED HORSEHAIR. A lightweight padding material used
in cushions, headrests, armrests, etc. This material is obtainable
in flat sheet stock in varying thicknesses, and the desired sizes
and shapes may be cut from the sheet.

LEATHERS.

1!
1. Artificial Leather. Used for covering various upholstered
articles such as seat and back cushions, armrests, and headrests,

crash pads, etc. Artificial leather is available in many colors and
various surface finighes.

2. Horsehide. Used for the same purpose as artificial
leather, but i{s much more durable. It has a fairly smooth finish
and comes in brown or black colors.

COTTON DUCK. This material is used in covering cushions
where appearance is not important. It is not as durable as artificial

leather or horsehide, and is much less expensive as a covering
marerial.

HARDWARE.

Upholstery Buttons. These buttons are installed {n cushions
to prevent the padding material from shifting inside the covering.
They are installed so as to be decorative as well as useful. These
buttons are installed with a strong cord and should be drawn tight
enough to hold the padding in place, yet loose enough to mafintain
the resilience or gpringiness of the cushion.

Tacks. Used to attach upholstery coverings over the padding
when a wooden frame is used as the base of the upholstered article.
This 1s a very commor piece of hardware and comes in various sizes.



, qo Durable Dot Gl8ve Fasteners. Used to install soundproofing
panels and specially fitted coverings in certain locations in
aircraft. The sturdy part of the fastencr {s made in various types
which may be installed in metal or wood as well as in fabric.

Interlocking Fasteners. Thege are generally known as zippers
and are often used by the upholsterer in making removab.e covers
for cushions,

¢

Tools and Equipment

Most of the tools and equipment used in upholstery work
should be familiar to you. However, as a matter of review, they
are listed below with some of the new tools.

SHEARS. This is one of the most commonly used tools of the
upholsterer and fabric worker. Shears must be kept sharp and
care must be taken to not drop them as this will Spring the blades
and reduce their cutting efficiency.

NEEDLES. Curved needles approximately 2-1/2 inches in length
are used in upholstery work to close out covers on cushions. A
blind or hidden stitch is used for this purpose. Straight needles
four or six inches long are used to install upholstery buttons in
cushions. When these needles are not in use, they must be kept
in the tray part of the toolbox and preferably with the point stuck
in a cork in order to avoid accidents.

—— —— ——— —— - — - T e e e e o i e ——

- . :1::::::::::;_
— -

Figure 1. Stuffing Iron.

STUFFING IRON. A metal rod varying in length from 10 to 18
inches, figure 1. The stuffing iron 1s used for reaching insf{de
cushions to distribute the padding into the edges and corners of
the cushion, '

SEWING MACHINE, The class 111 seving machine Is the machlne
hest adapted to aircraft upholstery because {t may be used to sew
several thicknesses of artificfal leather as well as medium and
heavy weight fabrics. !

i
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Figure 2, SSa-1 Seam.

Seams

The finished assembly sometimes requires the uge of beading
to dress up the seams and to give form to the piece. Positive and
accurate measurements snd cuttin@ are very important. Care should be
taken in sewing, since a slight variation shows as a8 crooked seam,
The SSa-1, or plain seam, shown in figure 2, isPused in upholstery by
itself or as part of a more complicated seam. Figuie 3 shows an Ssf-3,
or French seam, used mostly for seats. To this seam, first make
a8 plain SSa-1, then fold the edges back away“~from the seam. Add two
additional rows of stitching, sewing the joined pieces to a piece of
backing material to form the SSf-3 seam. The cord welt (or heading
installation seam), shown in figure 4, is used in seat covars. It is
made by doubling s picce cf material around a cord and fastening it
vith a plain seam. The strip is then sewn between the two pieces tn be
Joined. Mats or carpets are sewn, as shown in figures 5 and 6, by
using the BSf-2 and binding seams.
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Study the training licerature and answer ttha following questions.
L. Define the term "upholstery.”
2. List three {tems which are considered rigid upholstery.
3. List three kinds of upholstery. ‘
4. What {s tne purpose of upholstery buttong?

5. Which type of padding would be best suited for a survival
kit cushion? ‘

6. List three special tools that are used for constructing
cushions.

7. What is the purpose of beading or cord welt on & cushion
or cover?

SUMMARY

Upholstery is an art which takes a lot of practice, patience,
and time. To be competent in this work can be a rewarding experience
not only as a task in your shop but also as a hobby.

RFEFFERENCE

TO 00-25-77, Repair of Quartermaster Items of General Equipment.

INSPECTION, REPAIR, AND FABRICATION
OF SOUNDPROOFING

Inspection

The material used for soundproofing is selected for its sound
deadering qualities and not for its strength. Extreme care must
be used when handling this material. When you are called to an
aircraft to inspect soundproofing, make a determination whether a
repair {8 justified or whether the soundproofing needs to be replaced.
Inspect for noles, tears, torn edges, loose and missing hardware,
loose stitching, and other general defacts. ‘

{

Repair

Some repairs on soundproofing can be accomplished while the
soundproofing is {nstalled to the ajrcraft. The most common defects
are small rips and tears and missiug hardware. Small rips and tears
can be repaired by baseball stitching or a cemented patch. The
repair material will be the same as the outer layer of soundproof ing
material, which is of plastic vinyl.



o

Iq 4 Fabrication

If the damage to soundproofing is too extensive for repair, a
new panel of soundproofing has to be fabricated. Whenever 1t s
necessary to remove the soundproofing, have an authorized aircraft
specialist remove or loosen all plumbing and electrical wiring.

Use the old piece of soundproofing as a pattern for the construc: ‘on
of the new material. Extreme care must be used in sewing and handling
this material because it tears easily. All cut edges are bound

with binding tape. A variety of seams can be used such ag BSg-2,
BSf~2, BSa-1, or BSc-1 seams. Seams must be at least 1/4 inch from
the edge and should be sewn with five stitches per inch for all
machine sewn seams.

Soundproofing is usually attached to the aircraft with durable
dot and/or 1ift-the-dot fasteners. When you install hardware, keep
in mind that the soundproofing 1s easily damaged. Crimp the hard-
ware to a firm hold but do not use too much pressure, since to do
so could result in cutting through the fabric and leaving a hole.
Install the hardware 1/2 inch from the edge of the soundproofing for
the same reason., Be sure the location of the hardware is in the same
position as on the original piece of soundproofing.

+ INSPECTION, REPAIR, AND FABRICATION OF
VEHICLE AND BASE UPHOLSTERY

Inspection

The ultimate goals in upholstery are comfort and appearance.
When you are inspecting upholstery keep this in mind. You can never
attain your objective as an upholsterer if the foundation of your
work 1s poorly comstructed. Check the framework for stability and
tight joints. Inspect the springs for security and broken members.
Check the tying of the springs. Be certain the knots are secure.
Then inspect the padding. The padding should not be matted, soiled,
mildewed, or deteriorated. The covering of the upholstered unit
must be inspected for rips, tears, sbrasions, deterioration, and all
other defects. Then make a determination whether the unit should
be repaired or whether a new cover needs to be fabricated.

Repair

When repairing a piece of base or vehicle upholstery you want
to restore it to as close to its original condition as possible.
The material should match in color and type. The repair should not
distract from the appearance of the upholstered unit.

Fabrication

When fabrication of a new cover is required, the upholstered
unit mist be stripped of the old covering and padding. Some repairs
may be required on the framewqgk and springs. The springs are
generally tied with an eight-knot. Save the old covering as a pattern
to fabricate your new cover. If material with a design or pattern {is
used, the layout muast prevent splitting or separating the design or
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pattern, even at the expense of some waste. When laying out the ’qs
patterns for this cover, alignment marks should be clearly marked on
each part to be assembled. As the cover is assembled, make sure

each alignment mark on one part {s matched with the location of {ts.
corresponding mark on the second part used in the assembly. Always
use 1/2 inch seams throughout the project as the size of the seam is
important when assembling the parts. If the seams should vary, th-
alignment marks will not match. On some projects, this results in
corners which will not align. If the seams vary in size, they will
not only weaken the construction, but also affect the appearance

of the project. A beading or cord welt should be used in fabricating
covers of this type present a neat appecrance.

The method of attaching & new cover will vary. Some upholstery
covers will be attached with upholstery clips (hog rings). ;n(aome
cases, screws and washers are used, while others are attached Ay
inserting the cover ends into a channel and pressing it tosetﬁer or
by pressing the cover down over a pointed protrusion to hold
the cover in place. Some covers are installed with tacks. As you
install the covers, tack the centers first; then work toward the
ends and leave the corners until last. This method allows you to
make minor corrections as you proceed. A 4 ounce blue steel uphol-
stery tack is recommended. It should be noted that tacks have a very
definite holding ability because of the shape of the point. The
best way to take advantage of this peculiaiity is to drive the tack
all the way in with one blow. The magnetized hammer is particularly
adapted for this purpose. In tacking around a radius, the material
i stretched and pulled slightly in the opposite direction to that
{d which you are working to eliminate excess material. The tacks
should be placed closer together in the radius. On the straight-
away, 2 inch intervals are recommended. On a radius, they may be as
close as 1/4 inch. Al tacking should be at least 1/2 inch from the
edge.

Exercise 2
Study the training ifierature and answer the following questions.
1.  Why should the vdges of a soundproofing panel be bound?
2.  Which seam should be used to bind the edges of soundproofing?

3. How many stitches per inch should be used for machine sewn
seams on soundproofing?

4. What type of stitch should be used for hand sewing a tear
on soundproofing?

5. How 18 blanket type soundproofing attached to the aircraft?

-

SUMMARY

A thorough understanding of the fabrication, inspection, and

repair of upholstery i{s essential to the performance of your duties
in this career field. i
f
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TO 00-25-77, Repair of Quartermaster Items of General Equipment.

Exercise 3

Fabrication of Cushion Cover

1. Layout and cut the following materials:
PART SIZE QUANTITY
Top Panel 7" x 17" 1
Bottom Panel 17" x 12" 1
Gusset 70" x 4" 1
Beading Cover 70" x 1-1/2% 2
Beading Cord " 70" long 2

2. Using the 70" x 1-1/2" strips of beading cover and beading
cord, make the beading.

3. Sew one piece of beading to the top panel with an SSa-1
seam. The beading should be laid down a.d faced to the inside of
the panel.

4. Sew the other piece of beading to the bottom panel 1in
the same manner.
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Figure 7. Beading Installation.

3. Both beading tapes should be turned under and finished nas
in step 3 of figure 7.

6. Sew the gusset to the top panel using an SSa-1 seanm as
demonstrated by your instructor.

R SN



Note: When laying out the patterns for thls cover, I<?'7
alignment marks should be clearly marked on each part
to be asrembled. As the cover iu aasembled, make

sure each alignment mark on one part {g matched with
the location of {ts corresponding mark on the secend
part used in the assembly. Always uge 1/2 inch seams
throughout the project as the size of the seam is
important when assembling the.parts. If the seams
should vary, the alignment marks will not match. On
some projects, this results in comers which will not
align. If the seams vary in size, they will not only
wveaken the construction, but also affect the appearance
of the project.

7. Close the end of the gusset with an 1.5g-2 seam and finish
the attachment of the gusset with an SSa~1 seam as demonstrated by
your ingtructor.

8. Sew the bottom panel to the gusset in the same manner. Both
beading splices and the gusset closure seam should be in a vertical
line. Leave approximately 10 inches of one side open so the foam
rubber padding may be inserted.

9. Insert the foam rubber padding and close the cushion with
a hidden stitch.

Exercise &

Fabrication of Soundproofing

Seam stitching must be at least 1/4 inch from the edge of the

soundproofing. Five stitches per inch ere used for all machine sewn
seams.

1. Using a template similar in size and shape to the one shown
fn figure 8, lay out and cut a section from the aircraft soundproofing

material. If templates are not available, use direct measurements to
lay out the panel.

2. Mark the soundproofing material to include all cuts and
holes as shown in figure 8,

3. Using a 1-1/4" binding tape, bind all the outside edges of
the panel with a BSg-2 seam. If a 1-1/4" binding tape is not avail-
able, use a 1" tape and make a8 BSf-2 geam. If tape of less width
is used, a BSa-1l or BSc-1 seam must be used.

4, Using a cutting punch, locate and punch the required holes
for the 1ift-the-dot fasteners.

S. Install the lift-the-dot fasteners.

6. Punch *he required holes for the three durable-dot fasteners
in the correct location on the panel.

7. Install the three durable-dot fasteners.
13
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Figure 8., Soundproof Panel.

8. Cut out and bind the inside edges of the 4 inch square by
using a BSg-2 seam. ‘

9. Cut out and bind the inner edge of the 4 inch diameter with
a BSf-2 seam, Fold under the edge of the binding tape for a distance
of 1/2 {nch at the start and finish of each binding.

Exercige 5
Inspect Upholstery

Perform a thorough visual inspection on upholstery for holes,
tears, seam separations, broken or missing hardware, and general defects.

Exercise 6
Repair of Soundproofing

1. Examine the "L" shaped slit in the soundproofing at the
location shown in figure 8,

2. Repair the "L" shaped-slit by using a hand sewn baseball
stitch.

a. Use four stitches per inch, 1/4 inch from the tear.

b. Secure each end with an overthrow stitch with two half-
hitc.es on the under surface of the panel.

1210
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Life Support Br.unch JABR427 33-SW-901
Chanute AFB, Illinois

PERSONNEL PARACHUTE REPAIR USING CLASS 31 SEWING MACHINE
OBJECTIVES

Upon completion of this unit of {nstructionm, you will be sble to
uce a class 31 gewing machine to fabricate repairs on personnal para-
chutaes.

INTRODUCTION

The Air Force uses various personnel parachute assemblies, each
designed to fit the needs of a particular aircraft or series of air-
creft.  Although each assembly may look quite different at first glance,
you will find a great many similarities. Most of the csnopies used for
personnel parschutes are very much alike and are repsired in the same
manner.

The parachute rigger is requirad to make repairs, as well as
changes or modifications, on parachutes as specified in technical orders
issued for that purpose. Usually the technical order will include a
drawing showing in detail the exact repairs or changes to be made, in
addition to printed instructions. Correct measurament and accurate
marking of the pattern or template on the material is very important.
Standard blueprint lines and dimension symbols must be understood and
correctly interpreted for careful work.

INFORMATION

A personnel parachute may get tears or rips during hendling and
repscking procedures. It is the parachute rigger's responsibility to
know when a hole or rip in a psrachute sssembly should be repaired.

MAJOR REFAIR

The term major repair includes replacement of canopy sections,
reinforcing tapes, lateral bands, suspension lines, harness sectional
sling straps, side and end flaps of the pack, and canopy puckered vent.
Under no circumstances will parachute fabric salvaged from parachutes
retired from service because of age or detsrioration be usad in the
repair of active parachute canopies. The date of each major repair to a
canopy will be stanciled on the bottom section of the top center gore
immediately above the data prescribed by specification.

o) .
Supersedes ST JABR42733-SW-901 (undated). . | ..

OPR: 3340 TCHTG
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- | MINOR REPAIR go I

The term minor repair includes such operations as replacing canopies,
pack assemblies, pack opening bands, dual housing junction blocks,
housing clamps, harness assamblies; repairs to packs; repair .of stitching;
replacement of removable hardware, back strap and ripcord pocksts;
patching holes in canopy which do rot require more than a 12 inch square
or rectangular patch; and darmning holes in the canopy which do not
exceed 1/2 inch in length.

INTERPRETING TECHNICAL ORDER SPECIFICATIONS

In repairing or replacing the parts of a fabric item, the tech-
nician must be sure that his choice of textile fabrics, cords, threads,
etc., is exactly correct and will not, in any way, lessen the service-
ability of the assenmbly. The technical ordar clearly defines the items
(or substitutes) you may use {n repair work.

Completing machine seams in accordance with the technical order is
#lso & must. You have laarned and practiced different classes and typeo
of wachine seams. If in doubt, check tha TU for seam specifications and
the way each seam should be formed. Remembar, a seam affects the strength,
elasticity, elongation and appearance of a parachuts.
Drawing Terms and Symbols

Tolerances in measurement are indicated by the use of a plus and
minus sign, as shown below.

10 - or +1/8". This means che measurement should be 10 inches, but
~ 9 7/8 or 10 1/8" will be allowved. ‘

9 +1/8" -0. This means a measurement of 9 inches is desired, a
maximum measurement of 9 1/8" is acceptable, anything less thsn 9" is
not acceptable.

OBJECT LINE
HIDDEN LINE
CENTER LINE e
SECTIONAL 'LINES ////////////7////////

DIMENSION LINES = 5" -
_ SEAMS (M:-cen-co.—_-—_:-:a.. « ¢ o @

Figure 1. Blueprint Lines and Symbols.
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Refer to Pigure 1; the lines end symbola shown there have the
following meanings:

BORDER LINE. The Sorder line is not an actual part of the drawing,
but is used to inclose the drawving and all notations.

OBJECT LINE. Object lines are used to make an overall outline and
details of the objéct baing drawn. This line 18 used for all features
of the drawing seen in each view.
| HIDDEN LINE. Hidden lines are used to represent a feature or a
change in contour of an object which cannot be seen in a specific view.

CENTER LINE. Center lines are used to designate the center of an
object or may be used to locate the center of any hole or opening to ba
made.

SECTIONAL LINES. Secticnal lines are used to represant cutawvay
portions,

DIMENSION LINES. Dimension lines are those lines used to messure
or lay out distances fiom a given peint. The arrows indicate the limits
¢’ & dimension.

SEAMS. Seams are drawn as a series of dots or lines. Each dot or
line raepresents a stitch.

Other symbols used are shown in the following examples:
2" = two {nches
2' = two faet

Upper case (A) and low case (a) letters ara commonly used for
reference in drawings.

USE OF TEMPLATES AND PATTERNS

Templates and patterns are usad in layout work to draw the shape or
-utline of projects or parts of projects to be made. Alignment marks
are used to joim parts or for the installation of hardwara. Alignmant
marks may be holes, notches, arrows or any identifying mark. Geod
templates are well marked for ease in joining parts of the pattern.
Patterns are ususlly made of papar wvhile templates are of a more permsnent
material--wood, metal or stencil paper.

If templates are not available, the old object may be Tripped apart
and the pieces used ss patterns. 7' the old object is used, a sean
allowance of one-half inch is added if the 0ld seam 18 torn or missing.

.)’j
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The following r':les should be observed when using templates:
1. Make sure the correct side is "up".

2. Be careful that the template is not moved while making
outlines,

3. Use goft pencil or thin crayon in marking; regular
faflors’ chalk {g¢ baast. Blackboard chalk is too soft and makes a line
too wida for accuracy.

4. Mark lightly with tatlors' chalk or marking pencil
that can be removed {f the marks show on the finished product.

5. Mark carefully any alignment merks. Recheck marking
before removing the templates.

6. Most tempiates or patterns will include seam sllowances.
When seam allowancas have not been made, normally an extra half-inch 1s
added to edgas where seams will be formed. Seam allowances for folds
wheére grommets are placed may be as much as 2 1/2 inches or more.

7. Remember Lo be economical with materialse. Place your
templute so 8 minimum of materisl will be uged.

8. 1f flabric is to be cut on the bias, tha templste will be
placed diagonally on the material after determining the direction of the
warp and f1lling threads.

FERSONNEL PARACHUTE CANOPY PATCH
selection of Repair Materials

Choosing the correct canopy patch material is very important to the
overall strength of the repair. Therefore, you will use naw fabric of
the same weight and strength of the canopy material. The reason for
using like material is to insure that the patch is neither stronger nor
weakar than the original canopy. PYor example: If you patched & canopy
with a lighter weight nylon than that of the original canopy, the opening
force or air pressurs may rip or tear the patch.

Preparation of Patch Materisls

n order to fabricate a canopy patch, you must realize the importance
of cutting and placing the patch onto the damaged canopy properly.
Consult the proper TO to find how large the patch will be and how you
fold the edges of the patch. Tha patch must be the correct size; 1if 1t
is the wrong size, the repair cannot be completed correctly.

')i
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Size Limitation of Personnel Canopy Patch Repairs

A rip, tear or hole which measures 1/4 inch to 9 1/4 inches may be
patched. The maximum size of a completed patch is 12 inches in length
or width. The patch may be square or rectangular, but the warp and
filler threads of the patch must run parallel to the warp and filler
threads of material being patched. Tha maximum number of patches per
section {8 one; the maximum number of patches per gore is three (3),
with no more than ten (10) patches par canopy.

Caution: Remsmber that no patches will be made in
the top section of a personnal parachute canopy.

Complete instructiong for fabricating a personnel canopy patch are
given in the literature.

PILOT PARACHUTE SUBFLAPS

One of the exercises you will complete in the workbook for this
unit of instruction is a pilot parachute subflap. Four of thaese are
used on the automatic back-style parachute assambly. The flaps ares
square in shape with one curvad side at the top and bottom. These
subflaps cover the pilot parachute after it is properly positioned on
the pack. Figure 2 shows the subflaps open for placement of the pilot
parachute.

‘Main Flaps,

Sub Flaps.

Figure 2. Pilot Parachute Compartment Flaps
on the Automatic Backstyle Parachute.

REPLACEMENT OF CANOPY SECTIONS

Sections showing evidence of weakness or damage deyond the scope of
patching will be replaced.

Complete instructions for replacing a canopy saction are given in
the literature.

Em & D g "‘\
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REPLACEMENT OF SUSPENSION LINES
&
You have learned that suspension lines are continuous, ruming from
the connector link on ona side of the canopy to the connector link on
the opposite side of the canopy.

When replacing a suspension line, all zigzag stitching must be
removed at connector links and at points of contact on the canopy. A
new suspension line 1is attached at ons connector link, drawn through the
canopy, and run to the connector link on the opposite side. The new
line is hand-tensioned and marked to match an adjacent suspension line,
leaving enough line free for tha langth of the apex. The loose end is
then attached to the oppoeite connector link. The zigzag stitching is
resewn.

Note: When replacing a complete set of suspension liness,

ol 20-pound weights will be usaed for stretching the new linas.
Exercise 1
Write the answers to the fo. ' questions.

I. Where do you find exact spescifications for repairs, changes
and modfifications on parachutes?

2. Why 4is the class and type of machine seam so important?

3. How are tolerances in measuresent indicated?

4. In what two (2) ways are seam lines indicsted on technical
order drawings?

5. What is the symbol uged on TO drawings to repressnt 16 feet?

%

6. If a pattern or template is not available, and an old para-
chute part is ripped apart to be used as a pattern, what must be added?
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7.

9.

How wide are sesn allowances vhere grotmets are placed?

If a fabric 1s cut on the bias, how is the template placed?

Why {8 it i{mportant to use fabric of the same weight and

strength of the canopy when making a canopy patch?

10,

11,

12,

13,

14,

What is the maximum size of a canopy patch?

If a tear is 1/4" wide, do you patch it with a square patch?

What i{s the maximum number of patches per saction? Per gore?

The number of patches per cancpy is limited to how many?

Where do you never patch a canopy?

Exercise 2

To fabricate a canopy patch on a personnel parachute, proceed as

follows:

1.

On an inverted personnal parachuts canopy, mark a 3" square in

the center of one section. Use & pencil, as ball-point ink will dasmage

nylon.
2.
3.

Trim out this ares vith shears.
Maasure out 5/8" from the trimmed area (Figure 3).

8 21\
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4. Draw a line and cut from the corners of ;he trimmed area to
the 5/8" mark (Figure 4). :

\—‘ ® @ ¢ 0 0 6 o o o0 @ . e o ¢ 0 ¢ & ¢ o o
o ° - g °
L ® ® \ e
e 3 INCH ° ° Cur 10 o
. THE 56" MARK .
. TRIMMED AREA ®
® ® | [ )
® ° o ®
@ e e L
e ® o @ © @ ¢ o ¢ o e & 6 o ¢ o ¢ 0 o o
Figure 3. Step One. Figure 4. Step Two.
———t—
(— D
YINCH BESTING '
o= PUSH PIN
STITCH, WINCH = PUSH PI
FROM FOLDED EDGE
\ ol
Ng— —
Figure 5. Step Three.
L [ ] e ® ® ® °
© \ ® LA . e e e
- % - ¢ [ ]
) )
¢ o I-L. P
] N\ 7/ . "y
] () o e °
N @ [ e ® - @ Py °
Figure 6. Step Four. Figure 7. Step Five.
9 }
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5.

Fold over section of material along 5/8" mark and push-pin to

patch board (Figure §5).

6.
(Figure

7.
Mark as

8.

from the cutsids edge of the patch (Figure 7).

Baste 1/8" from folded edge using 1/4" bdasting stitches
5). (Do not tie knot in end of basting thread).

Msasure out 3/4" from the folded edge of canopy material.
indicated {n Figure 6.

Cut a patch of 1.1 oz. ripstop nylon, 7" X 7", and mark 5/8"
(Lay out patch with warp

and filler threads of the canopy).

'9. Turn the edge of the patch under to the 5/8" mark, and match
the folded edge of patch with the 3/4" mark on the canopy. Insert push
pins. :

= 7
e .---j ha.-.
. W' MARK OF PATCH.
Ammmm =y,
“ ¢ i Iy b= % INCH
‘ H : {
‘ .
MARK ‘ E | i 1| BASTING sTTCH
. S A WINCH FROM
Meeemmen . EDGE
[
pameey Tl L L
[ ] ; :
o 4 ye
Figure 8. Step Six.
10. Fold under the othe: three (3) sides of the patch material,

forming neat, square cormers, as indicated i{n Figure 8.

(The eye end of

a seving needle may be used to form corners).

11,

12,

Note: The folded edges of the canopy and patch will not
interlock.

Baste 1/8" from the folded edge of patch material (1/4" stitch).

Using scrap 1.1 oz. ripstop nylon, set & class 31 sewing

machine at 8 stitches per inch with correct tansion.

13.

Machine sew three seams:

a. 1/16" from folded edge of canopy.

b. 1/16" from folded edge of tha patch.

c. Centered between first two.

I o«

10
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If you have completed this project properly, the following items
will be correct:

N— l. The finished seam, from folded edge to folded edge, should be
3/“" widc.

2. The patch material and canopy material will be folded and sewn
as indicated in Figure 9.

STITCH
e INCHN UeINCH
PATCH
uuuucl - =i
)
CANOPY ’
FABRIC
- l"
Figure 9. Check Step Folding Canopy and Patch Materials.
Exercise 3
_ To fabricate a pilot parachute subflap, proceed as follows:
1. Thread a class 31 sewing machine with size E nylon thread.
Set at 8 stf{tches per inch.
B C BIAS E
/( " ]
1,/ "up
’/
A
STRAIGHT
THREADS
i _“‘d‘fgf/#/
Figure 10. Layout of Material.
2, Using a template, cut one pattern of 12 ounce cotton duck.
' Note: The side of the template marked "up" must be facing
up when the pattern is drawn on the material. Sides B-D
and B-E, Pigure 10, should be ON THR BIAS, the straight
threads running from D to E.
p —
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3. Cut 1 pilece of 3/4" cotton binding tape 17" long.

4.  Cut 1 piece of 1 3/4" nylon reinforcement cape 3 1/2" long.

5. Place the 1 3/4" nylon reinforcement tape on the flap so the
selvage edge of the tape falls on a straight line from notch A to notch
C, Figure 10, on the side of the pattern marked "up'.

6. Pin the tape in the proper position.

7. Turn the flap over so the underside is facing up, then machine
baste 1/8" from the cut edge of the cotton duck from A to B and end at
C, Figure 10.

8. Trim off excess reinforcement tape even with the adges of the
flap..

Figure 11. Binding the Flap.

To bind the pilot parachute subflap, proceed as follows:

1. With the 17" piece of 3/4" cotton binding tape, start at A,
Figure 11, and bind the edges of the flap with a BSa-2 saan, sewing
1/16" from the salvage edge of the tape.

Note: The side marked "up" must be up when attaching the
tape.

2. Proceed counterclockwise around the flap making mitered
corners at points B, C and D, Figure 11

3.  End at the starting corner. FPold the tape under 1/4" gnd
secure by anchoring and backstitching.

Note: Following the corract line of stitching will place
the material on the correct sids of the presser foot, making
the binding of the project essier.

4. When making the second row of stitches to form the BSa-: seam,
atart at corner A, Figure 11, 1/16" from the folded edge, and sevw in a
clockwise direction to corner D. Continue around the flap to starting
lERlC‘ point A, ending with an anchor and backstitching. .y .-,

o P g
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Figure 12. Position of Subflaps.

5. The completed flap (A) is shown in Figure 12. When making all
four flaps, A and C flaps are made with the up side of tha template
facing the operator. Flaps B and D are reversed, the pattern is turned
over for marking and sewing. If flaps B and D are not reversed, all
flaps would fit in positions A and C.

13
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Life Support Branch JABR42733-SW-905
Chanute AFB, Illinois

OPERATION/MAINTENANCE OF CLASS 7 SEWING MACHINE

OBJECTIVES

Upon completion of this unit of instruction, you will be
able to answer a list of questions concerning nomenclature,
operation, maintenance and sewing machine principles and operate
the machine. You will also be able to list safety precautions to
follow when using the class 7 sewing machine.

INTRODUCTION

Because the class 7 sewing machine is used primarily for the
repair of extremely heavy cloth or webbings, it 18 not used as
often in the parachute shop as the class 31 and 111W. However,
as with all machines used in parachute repair, knowledge of
nomenclature and operation is necessary before operating the
equipment. It is suggested that whenever you are required to use
the class 7 sewing machine you take a few minutes to practice
machine control before working on the actual project.

INFORMATION
NOMENCLATURE, OPERATION, AND SEWI':(; MACHINE PRINCIPLES

The class 7 is a single needle, lock stitch sewing machine.
It is used to sew heavy canvas, webbing, and light leather materials.
The class 7 {s equipped with glternating presser feet (vibrating
and lifting), drop feed, and oscillating shuttle. It will sew in
a stitch range of 2 to 8 stitches per inch. In operation, the
1lternating pressers alternately press down on the material,
working in unison with a two-row feed dog, so that the material
will not slip while sewing. This machine is also equipped with
an automatic bobbin winder. The size needle is determined by the
size of thread and type of materisl required to complete a repair.
The technical order should be used to determine the size needle
required for each repair job. ‘ '

Cleaning, Lubricatirg, and Servicing

Cleaning, lubricating, and servicing are preventive measures
used to maintain the sewing macliine in working order. These
"preventive wmeasures" are known as before, during, and after
operation services, and should be completed by the operator.

Supersedes ST 3ABR42733-SW~905 (undated).

OPR: 13340 TCHTG Yy

DISTRIBUTION: X ~ o)
3340 TCHTG/TTGU-L - 410; TTVSA - 1
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BEFORE-OPERATION SERVICE. Before-operstion service consists
of:

1. Inspecting the machine for damages.
2. Examining drive belt and controls.

3. Testing the machine for adjustments such as tension,
stitches per inch and pressure on material.

4, Lubricating the machine,

DURING-OPERATION SERVICE. ©Turing-operation service consists
of :

1. Lubricating the machins with one to three drops of light
lubricating oil during every four hours of operating time.

Z. Cleaning dust, grit, or lint from bobbin assembly each
time the bobbin i{s replaced.

3. Adjusting the machine according to the nature of the
material being sewn.

4. Replacing dull or broken needles.

AFTER-OPERATION SERVICE. After-operation service consists of
performing the following actions before leaving the machine unattended:

1. Turning off machine.
2. Disconnecting and rolling up the extension cord.

3. Cleaning dirt, lint, and o0il from moving parts and the
outside of the machina.

4. Lubricating the machine according to the lubrication
charts.

5. Covering the machine to keep out dust and moisture while
not in use.

SPECIAL INSTRUCTIONS. The model 7-33 sewing machine motor

should be greased with ball and roller bearing grease every six
months.

SAFETY PRECAUTIONS TO FOLLOW WHEN USING
A CLASS 7 SEWING MACHINE

Operating a sewing machine {s just like operating any item of
machinery - certain safesy rules must be followed. Before starting

3
) R
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the machine motor, turn the balance wheel by hand to make sure all
parta of the machine operate freely. While plugging the machine
in, do not touch bare terminals or wires. Allow the machine motor
to warm up before sewing. The machine should never be operated
without material under the presser feet. (Use scraps of material
for test runs.) Keep the metal or wood slides on each side of the
machine closed during operation. During operation, do not start
or stop the balance wheel with your hand.

OPERATION OF THE CLASS 7 SEWING MACHINE
You will learn how to operate the class 7 sewing machine,
REPAIRS MADE ON THE CLASS 7 SEWING MACHINE

Two common repairs you will make using a clase 7 sewing
machine are to bomber deceleration parachutes with damaged or
broken suspension lines.

Damaged Suspension Line Repair

A damaged suspension line is one which has the webbing partially
torn, frayed, burned, or stained. 1Incse damaged portions of thqﬁ§
line have less tensile strength than the ur smaged lines and may
break during opening of the parachute. You must be able to repair
damaged lines in accordance with TO specifications.

Only new 1" nylon webbing of 4,000 pound tensile strength is
suitable for this repair. Repaired lines must be of equal strength
compared to the undamaged suspension lines. The overall length of
the reinforcement repair will depend upon the length of the damaged
area. The reason for extending the repair beyond the damage is
to insure security of the stitching.

Sewing reinforcement webbing onto the damaged suspension line
requires that you carefully center the reinforcement over the
damage, making sure that there are 4" of replacement webbing on
each side of the damage. Also make sure the edges of the webbing
and reinforcement are aligned; this is necessary for security of
the machine seams.

To complete the sewing, use the class 7 sewing machine threaded
with 3~cord nylon and adjusted to sew 6 to 8 stitches per inch,
“he stitch pattern of boxed diamonds that will be used will de
explained in the worksheet and the applicable TO. This particular
Pattern is used bacause it affords strangth to the repair. The
stitches should be snug in order to allow for some stretching
wvithout breaking during opening shock.



216

Broken Suspension Line Repsir

A broken suspension line is one which has the webbing completely
separated or torn. This break may occur as the result of a burn
upon deployment, opening forcas, or careless handling of the
lines. The parachute rigger must repair the deceleration parachute
80 {t can be put back into service.

Repair procedures for a broken suspension line are quite
8imilar to those used in repairing a damaged suapension line.

Select new 1", 4,000 pound tensile strength nylon webbing for
the repair. Since the original suspension lipe is brokem, you
will need to cut the repair line six inches beyond each side of
the break. The reason for cutting the repair a total of 12"
longer than the break is so the stitching can adequately hold the
repair onto the brokem line,

Use the class 7 sewing machine and the same stitch pattern as
in the damsged suspension line repair to attach each side of the
break to the repair webbing. Careful centering of the splice onto
the broken line is necessary to insure a strong overallrepair.
You should make sure that the splice extends 6" on each side of
the break and that the repaired suspension line is of the same
length as the other suspension lines., If the spliced line is
shorter than the other lines, it will have more stress placed upon
it during opening and it is likely to break. If the spliced line
is longer than the rest of the lines, more stress will be placed
on the other lines during opening and could cause damage to them.

REFERENCE
TO 34Y7-2-1
EXERCISE 1
Write the answers to the following questions.

l.  The class 7 is designed to sew what types of materisls?

2. Why should the operator clean and lubricate the sewing
machine?

3. How do the alternate pressers work in relation to the
two-row feed dog during the machine operation?

4. How often should the sewing machine be lubricated?

— 5. The size of needle required for a repair will be determined
in what manner?

(W]
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6. F4ll in the bdlanks:

Model 7

Needle Threading Direction

Bobbin Threading Direction

Materials Used

Stitch Forming Mechanism

Maximum Number Stitches Per Inch

Neadle Sizes

Feed

EXERCISE 2

EXERCISE 3

Cleaning and lubricating the machine should be completed
before, during, and after operation to prevent damage or rusting
of machine parts. Proceed as follows:

CAUTION: The machine should be turned off. Proceed vith
cleaning and lubrication after the momentum of the motor
has stopped.

1. Unthread the machine head and remove the bobbin.

2. Apply | to 3 drops of light lubricating o1l at each
oiling point, refer to figure 1. —————

3. Remove excess oil or dirt frdm exterior parts of machine
head, table, and thread stand. (Cheese cloth or a similar substityte
may be used.)

NOTE: Excess cil left on machine parts will ruin a sewing
Project or the operator's clothes, since o1l causes material
deterioration.

Ny, )
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Figure 1. Oiling Points on Class 7 Machings.

Figure 2. Threading the Class-7 Machine Head.
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EXERCISE &
To thread the head and bobbin, proceed as follows:
1. Thread the head.
a. Use number 5 nylon cord.

b. Turn balance wheel toward the front of the machine
until the thread take-up lever moves up to its highest position.

€. Pass the needle cord through the thread eyelat
(figure 2A).

d. Pass the cord through the hole in the balance wheel
end of the oil cup and through the hole in the oiling studb under
the oil cap cover. (Note: 011 reservoir use will decrease the
friction on the top thread and reduce breakage when sewing thick
materials.)

€. Close the o1l cap cover and let the cord P&sse out
of the cup through the notch {n the end of the cup.

f. Pass the cord through the eyelet (figure 2¢) next
to the tension disks.

8. Carry the cord over the top and between the tension
disks (figure 2D).

h. Slide the cord under and around the tension wheel
(figure Z2E), through the loop of the take-up lever spring
(figure 2F) and under the wire staple (figure 2G).

1. Pass the cord from back to front through the eye of
the thread take-up lever (figure 2H).

J. Carry the cord down through the thread eyelet
(figure 2I), through the slot in the vibrating presser bar (figure
2J), and into the thread guide hole (figure 2K) in the needle

clamp.

k. Pass the cord through the eye of the needle (f1igure
ZL) from left to right.

l. Pass the cord down through the hole in the lifting
presser foot (figure 2M) and draw about 4 {nches of cord below and
behind the presser foot.

2. Thread tha bobbin.
¢. Remove the needle cord from the needle eye.

b. Turn the balance wheel forward to bring the needle
bar to its lowest position.
221
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Figure 3.  Removing the Bobbin. Figure 4. Winding the Bobbdia,

\

c. Insert the small end uf the shuttle cylinder opener
in slot A, figure 3, in the spring latch between the shuttle
cylinder.

d. Press the-latch away from the cylinder.

€. Turn the cylinder outward or toward the left as far
48 {t will go; the bobbin should then come out.

t. Place the bobbin on the spindle of the bobbin winder
48 shown in figure 4.

NOTE: The bobbin should fit up close against the shoulder and
the small pin in the shoulder should enter the slot in the
bobbin.

8. Pass the cord from the spool through the hole in the
ettt side of the bobbin from the inside out.

h. Push the bobbin winder pulley up against the balance
wheel and place the bobbin winder latch in position.

i. Lift the presser foort.

3. Start the machine and hold the end of the cord tightly
unti} a few coils are wound on the side of the bobbin. Then cut off
the cord close to the hole in the side of the bobbin.

~ k. Continue winding the bobbin until it shuts off auto-
matically.
1. Remove the bobbin from the winder.
n);).k -
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Figure 5. Replacing tha Bobbdin.

m. Hold the bobbin between the thumb and forefinger of
the oft hand with the cord drawing off from the underside and toward
the right, as shown in figure S.

n. Place the bobbin in the cylinder as far as it will go.

0. Draw the cord under the tension spring A into the delivery
eve B, figure S,

p. Push the cylinder bi-k until it is locke | by the
spring latch.

q. Allow about 3 inches of cord to hang free from the
shuttle so that it may be drawn up through the throat plate.

r. Rethread the needle eye with the needle cord.

5. Bring the bobbin cord up through the throat plate

bv turning the balance wheel, while holding the needle thread,
tigure 6.

. oy
Figure 6. Drawing Up the Bobbin Thrass. - '

)
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EXERCISE 5

To regulate stitches per inch and adjust teneion, proceed as
foliows:

1. Insert three plies of cotton harness webbing under the
presser foot.

2. Lower the presser foot, hold the needle and bobbin
threads, and begin sewing.

3. Regulate stitches per inch by the thumbscrew, figure 1D.
Mcving the thumbscrew upward increases the stitches per inch;
downward decreases stitches per inch.

4. The knot of the lock stitch should not appear on the top
or bottom of the material. If adjusting tension is required, turn
the thumb ..ut (figure 1H) inward or outward for proper tensionm.

Adjusting the Needle Bar

The needle bar must be adjusted so that the needle will be
correctly positioned in relation to the shuttle point. When
properly adjusted, the point of the shuttle should be approximately
1/32 inch above the needle eye on the upward stroke. To make this
adjustment, loosen the two setscrews and move the needle bar up
or down 8s required. Then gecurely tighten the setscrews. The
setting of the needle bar may be varied slightly, depending upon
the size of the needle and the thread used.

FXERCISE 6
Adjusting the Needle Bar:
L. Looden the two setlscrews.
J. Move the needle bar up or down a4s required.

3. Tigliten setscrews.

NOTE: This setting of the needle bar may be varied slightly

depending upon the size of the needle and the thread being
used.

When the point of the shuttle is at the center of the needle,
the top of the needle eye should be approximately 1/32 inch below
the point of the shuttle.

NOTE: Sometimes it may be necessary to reset the shuttle to
clear the needle if an extra large size needle is being
used, or it may be necessary to make the opposite adjustment
{f a smaller than usual needle is being useds

gyl
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Figure 7. Box Stitching.
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Figure 8. Cross Stitch Pattery.
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c? / EXERCISE 7 /
/ ’ &
,~;2:;l Cog{lete the following sewing project: Sewing Box Stitchi&g

»

1. Cut a plece of webdbing 1 3/4" x 18",
2. Treat the end of the webbing to prevent ravelling.

NOTE: Nylon webbing must be seared by flame, soldering
iron, or hot wire; cotton webbing is dipped into a hot
mixture of beeswax and paraffin.

3. Fold the webbing in the center, forming a 9" length of
webbing of doubie thickness.

4, Mark the webbing for box stitching, as in figure 7.

5. Begin to sew at A and proceed clockwise to B, D, C, and
back within 1/4" of A to E.

6. Sew diagonally from E to F, then to G; FG should be
within 1/4" of CD.

7. Sew diagonally 7H, then HE within 1/4" of AB, to the
place of beginning.

8. Backstitch three stitches exactly in the same needle
holes as before, and thus lock the seam.

EXERCISE 8
Complete the following sewing project: Sewing Crdss Stitch
l. Cut a piece of cotton harness webbing 20" long.

2. Fold the webbing into three plies as indicated at A,
figure 8.

3. Sew the plies together, following the stitch pattern as
indicated at B, figure 8, sewing from point 1 through 8, Over-
stitch one time at points 2, 6, and 4. The completed stitch
pattern should be astitched at least 1/2".

EXERCISE 9

To repair a damaged suspension line for a bomber deceleration
parachute, proceed as follows. Refer to figure 9.

1. Thread a class 7 sewing machine with 3-cord nylon
thread, and adjust sewing machine to sew 6 to 9 astitches per
inch. Adjust the tension so that the stitches are snug.

2. Cut a piece of new, like suspension line (4000 pound
tensile strength nylon webbing) the length of the damage plus 8
inches.

Q 14
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shortening caused by needle penetration of the class 7 &Qé
suwing machine.

3. Center the splice over the damiaged line.

NOTE: The splice must extend four inches beyond each
end of the damaged area on the original suspension line.
” E"

4, Hand tack in three places with size nylon to secure

the repair to the old line for machine sewing.

5. Begin machine sewing 1/8" in from the outside edge and
sew the length of the reinforcement to secure it to the damaged
suspenaion line.

6. Approximately 1/8" from the end of the reinforcement,
turn 90 degrees and sew approximately 3/4" across the end to the
opposite side of the repair.

7. Make another 90 degree turn and sew up the other side
of the reinforcement until you are 1/8" from the end.

8. Make another 90 degree turn and sew across the end to
your original starting point.

NOTE: You should now have sewn the reinforcement to the
dapaged suspension line with a rectangular box stitch pattern.

9. From your original atarting point, sew diagonally
across to the first pencil dot on the opposite side.

10. Continue sewing diagonally back and forth until you

come to either one of the corners at the opposite end of the
reinforcement.

NOTE: At this point, the diagonal stitching should appear
as a large "zig-zag" pattern.

i1, Stitch across the end of the reinforcement to the
opposite corner.

12. Sew diagonally acrogs to the pencil dot on the opposite
side of the reinforcement.

13. Continue "zig-zagging" until you come to a corner at
the opposite end of the reinforcement,

14, From this corner, stitch across to the other corner.

NOTE: The finished project’'s seams should appear as approximately
1" diamonds with a rectangular box stitch around them.

There must not be any thread breaks in the stitching pattern.

One continuous stitching pattern i{s necessary for strength

and security of the repair.

15. Remove the tackings.
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